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Steel Castings and Forgings 


Foundrymen in general have a very whole- 
some regard for components made as steel forg- 
ings, but this regard is possibly the result of a 
sort of distorted viewpoint. Familiarity with 
all the potential sources of weaknesses in steel 
castings has tended towards the obscuration of 
the fact that forgings are by no means free from 
analogous troubles. Designing for forgings 
inherently involves as many pitfalls as for steel 
castings. Initially correlation with ingot size 
has to be taken into consideration, and cogni- 
sance in calculations of diminution of strength 
from the skin to the core has to be allowed for. 
Moreover, the strength figures vary when 
obtained from longitudinally as against trans- 
versely positioned test-pieces. In very large 
forgings there is liability of the material to 
exhibit ghost lines, and troubles arising from 
grain growth and segregation have to be guarded 
against. 

The forge manager, however, can usually 
‘ pass the buck ” to the steelmaker, and, provid- 
ing he has soaked his ingot for a proper period 
at a suitable temperature and refused to under- 
take too much reduction between reheatings, he 
has usually a good case. His work, however, 
can be ruined by unsuitable final heat-treatment, 
and conditions can be instituted which are such 
that every ounce of stress placed upon the com- 
ponent leaves a corresponding amount of strain, 
and it is only a matter of time before fracture 
supervenes. This final heat-treatment of forg- 
ings is a process common to steel castings, and 
is of equal import. When properly undertaken 
upon an essentially sound casting of correct 
chemical composition, properties are revealed 
which are in no way inferior to those of forg- 
ings. It is true to say that the foundryman 
has been much more astonished when he learns 
of the replacement of forgings by steel castings 
than is the forge manager. 

The initial structure of a steel ingot is hetero- 
geneous, divisible into four or even five distinct 
zones, ranging from the chilled section where 


contact with the ingot mould has been made to 
the central fine globular structure. In a casting, 
where sections are thin relative to those of a 
large ingot, the refractory sand or loam ensures 
a much slower cooling down and initially hetero- 
geneity is not of such a pronounced character. 
Carrying suitable composition—for the higher 
qualities by alloying—structures can be obtained 
which will readily lend themselves to grain re- 
finement by appropriate heat-treatment. 

The American steel-foundry owner is well 
aware of the generalities we have outlined above 
and has commercialised them to an extent which 
has evoked eulogistic comment from United 
Kingdom metallurgists. After the 1914-18 war, 
many steel foundries were closed down, as the 
prices ruling throughout the industry were not 
economic; moreover, orders were few and far 
between. The industry to-day, unlike that of 
the decade 1920-30, is excellently organised 
through the General Steel Castings Association, 
and we suggest that as an immediate post-war 
activity it should prepare a statement of the 
difficulties—design, blowholes, draws, cracks and 
the like—to be associated with steel castings, and 
a similar tabulation—design, ghost lines, large 
grain size, etc—for forgings, followed by a 
comparison of the mechanical properties con- 
sequent upon appropriate heat-treatments. The 
tests should be taken both longitudinally and 
transversely, at the skin, mid-way and in the 
core. The result of such work would show that 
carbon steel castings could successfully pass all 
the tests normally imposed upon the correspond- 
ing grade of forgings. 

This would, of course, be of greater interest 
for those foundry owners catering for the larger 
type of work; in the case of small castings, a 
campaign needs to be organised to counteract 
the well-directed publicity constantly being 
poured out by the manufacturers of drop forg- 
ings and stampings. By such means, we feel 
sure that the major baneful effects of any trade 
recession experienced in the post-war period 
could be minimised. Never again must the in- 
dustry be allowed to sink to the 100,000-ton 
level experienced but a few years ago, and, worse 
still, to make this small production at un- 
economic prices. 

We have just been examining the last issue of 
“Drop Forging Topics,” published by the Drop 
Forgings Association in America, and through- 
out its columns there is a persistent anti-steel- 
castings campaign, as witness the following 
quotations: “ By using steel forgings instead of 
castings we save machining costs, as the forg- 
ing is close to size, machines easily and has no 
sand pockets.” “ Forgings have uniform machin- 
ing characteristics with less scrap than steel 
castings, and better appearance and lower cost 
than parts fabricated by other processes.” 
“ After costly machine operations required to 
form the teeth on this pinion gear are completed 
there is no danger of encountering blowholes 
necessitating the scrapping of the entire gear.” 
The Association has a technical staff to rein- 
force its propaganda department. This type of 
campaign has been operating in Britain, though 
perhaps not quite so blatantly, for some years, 
but should it make its appearance in this 
country, the Steel Castings Association must 
take steps to counteract the more obvious 
exaggerations by the publication of comparable 
statistics. 
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Book Review 


Brass Chandelier—A Biography of R. H. Best 
of Birmingham. By R. D. Best. Published 
by George Allen & Unwin, Limited, Ruskin 
House, 40, Museum Street, London, W.C.1. 
Price 15s. net. 

Though this biography is written for the 
general public, with perhaps a special appeal 
to those whose bent is towards economics or 
sociology, technologists will find it much more 
agreeable reading than the average work of this 
kind. R. H. Best’s career can be summarised 
in a very few sentences. He was born in 1843, 
and his early inadequate education was more 
than made good by a prolonged stay in Ger- 
many. His entry into business, which almost 
coincided with the death of his father, was 
soon followed by the bankruptcy of his firm. 
This left the young man, then 24 years old, 
with a mother and four sisters to support. Best 
was fortunate in finding a backer for a new 
business, and Best & Lloyd, manufacturers of 
fittings for the rapidly expanding gas-lighting 
industry, was founded in 1868. The main work 
of R. H. Best within his own organisation was 
that of designer and commercial traveller, 
covering both the home trade and the whole 
of Europe. He obviously paid great attention 
to the books, as he had a dread of a second 
bankruptcy, and dabbled with his amateur col- 
leagues in plans for extensions and work 
planning. Though he had setbacks, generally 
speaking he could be designated a prosperous 
business man. Confined to these considerations 
alone, the biography would scarcely have war- 
ranted the time and labour necessary for its 
compilation, but like his contemporaries Best 
had many interests other than his business. He 
was a well-balanced leader of religious thought; 
a politician who was better in committee than 
on the platform; a sociologist devoid of suffi- 
cient courage to apply the precepts within his 
works organisation, but who probably made a 
mental compromise by throwing his energies 
into the adult-school movement and municipal 
reform activities, for he neglected both ventila- 
tion and adequate lighting within his own shops. 
Moreover, not so much the craving after profits, 
but this fear of failure, was perhaps the deterrent 
to the improvement of social welfare conditions 
within the works. These came about coinci- 
dently with the nation-wide amelioration during 
and after the Great War. The reviewer found 
the most interesting part of the book to be that 
portion devoted to a visit to London as a school- 
boy and the Continental experiences. An im- 
pression received from this book is that R. H. 
Best was typical of the Victorian and Ed- 
wardian eras. The fortunes and fame of his 
contemporaries depended entirely on the scope 
for the goods being manufactured by them. 
Had Best been a baker or steel manufacturer, 
he would still have prospered within the 
restricted limits of the former or the greater 
possibilities offered by the latter. 

It is suggested in all seriousness that this book, 
together with Brearley’s “‘ Steel Makers,” should 
be read by all metallurgical students, as by so 
doing, a background is formed of how businesses 
have been conducted in the past, and clear con- 
ceptions are given of their proper future con- 
duct. Both books treat of the difficult position 
(not usually appreciated) of directors’ sons 
entering the family business. 

V. C. FAULKNER. 


A.F.A. Staff Changes 

The Board of Directors of the American Foundry- 
men’s Association have changed the titles of the 
members of the senior staff and propose to appoint 
assistants in the near future. Mr. C. E. Hoyt is 
now to combine the offices of Executive Vice- 
President, Treasurer and Manager of Exhibits; Mr. 
R. E. Kennedy is to combine the offices of Secretary 
and Technical Secretary, as Secretary, and Mr. 
N. F. Hindle, formerly Technical Secretary, now 
becomes Assistant Secretary. 
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Some Thoughts on Coke 


This is the title of a Paper read by Mr. W. 
Boon at a meeting of the Institute of Fuel in 
London on October 8. The author covered 
almost every phase of the subject and drew the 
following conclusions: (1) That the coke industry 
as a whole has a policy of progressive develop- 
ment and that quality of coke and its efficient 
utilisation are major planks in that policy; (2) 
that the effect of the co-operation and co-ordina- 
tion which is taking place within the industry 
is not only to its own advantage, but to the 
benefit of the trades and industries with which 
it has allied interests; (3) that its service is 
beneficial to the consumer of fuel and that its 
policy is in line with a proper conservation of 
our national fuel resources; (4) that the function 
of the technician is really essential to the future 
progress of the solid fuel industry, and that that 
function is largely inseparable from its com- 
mercial structure; (5) that market development 
and research must become a part of its normal 
activity and be interpreted in its widest sense 
to the common good; (6) that no position is 
taken whereby the industry usurps the legitimate 
business of other established trades, but rather 
should it strengthen alliance; and (7) that the 
-volution of voluntary associations in the coke 
industry provides a practical combination to the 
common good, to the progress of the industry 
and to its future prosperity. 


Publication Received 


Training Industrial Workers. Published by the 
National Institute of Industrial Psychology, 
Aldwych House, London, W.C.2. Price 3d. 

The object of this twelve-page booklet is to 

convince manufacturers (if they do still need 
convincing) that the training of industrial 
workers should be systematically carried out. 
A good case is made against allowing the 
neophyte to “pick up” the technique of his 
new job. A plea is made for an experienced 
operative to teach newcomers their work, if 
possible and initially, of course, away from the 
actual shop. Here “snags” are anticipated and 
their overcoming is explained. Moreover, the 
compiler of the pamphlet deems it wise to teach 
proper movements as a first step towards 
ultimate efficiency. 


S.A. Foundry Employers’ Annual 


Meeting 


The 22nd annual meeting of the [South African] 
Engineers’ and Founders’ Association was held 
recently in Johannesburg. Mr. V. L. Dean (chair- 


man, who was re-elected) reported that the 
membership was now 107. The annual report 
disclosed the creation of a new supplementary 


agreement with the Trade Unions to run con- 
currently with the existing agreement. It deals with 
(1) cost of living allowance; (2) closed shop for 
journeymen and Grade I and II operatives; (3) 
reduction of holiday leave by arrangement, and (4) 
control of movement of labour within the industry. 
Additionally there are clauses relating to the ad- 
mission of emergency workers at lower rates of 
wages. Native wages have been increased by jd. 
an hour. Close co-operation has been maintained 
with the mining industry, especially as to the return 
of scrap to the foundries. It was announced that a 
course of lectures and demonstrations on heat-treat- 
ment had been organised at Witwatersrand 
Technical College. Special tribute was paid by the 
chairman and others to the services rendered by 
Mr. F. C. Williams, the secretary. 


(Concluded from third column.) 


The week’s best crossword clue is from “ The 
Sunday Times.” The clue is “ Where people 
spend their time doing good turns.” The 
answer is “ Musichalls.” 

MARKSMAN.” 
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Random Shots 


Two instances of Cockney humour were 
spotted by “‘ Marksman” in London last week. 
One shop, which had had all its windows blown 
out, had a notice hanging from the window 
frame—“ More open than usual.” And then 
there was the pencilled poster of a street news- 
paper seller with this headline: ‘“* More British 
eggs on German Hamm.” 

* * 

Speaking of ham, those who participated in 
the International Foundry Congress which was 
held in Diisseldorf five or six years ago may 
recall that on that occasion ham was unpro- 
curable in the Diisseldorf restaurants. Judging 
from the ‘amount of bombing Hamm has had 
recently by the R.A.F., it almost seems as if 
that incident was prophetic. 

* * * 


A nice specimen of unconscious humour 
appeared in the small advertisement column of 
a daily newspaper last week. It read: “Two 
paying guests required. Quiet country spot. 
No sirens.” 

* * * 


From the Bulletin of the American Foundry- 
men’s Association comes the following state- 
ment: “He (the technical secretary) also re- 
ported upon the work being prosecuted by the 
Foundry Sand Research Research Committees.” 
So “ Marksman” is not the only one who has 
long felt that some research has become so 
abstruse as to need another research to find out 
what it is all about. Perhaps it comes in the 
same category as that phase of work which Mr. 
J. G. Pearce designates “‘ development.” 

* * * 


Can anyone beat this record of family service? 
A man named Wilson, who is this year cele- 
brating his 65th year with the Jessop Steel 
Company of Washington, is a descendant of a 
Jonathan Wilson who went to work for the 
Jessop’s of Sheffield in 1774. There has ever 
since that time been some member of the family 
with the same firm. Thus the Wilsons can 
boast of 166 years of unbroken service with 
one firm. 

* * * 


Quenching, according to an American 
authority, is “the rapid cooling by immersion 
in liquids, or gases, or by contact with metal, 
from a high temperature in order to alter or 
preserve certain desirable properties.” In Eng- 
land it usually means partaking of a pint at the 
nearest pub in order to refresh oneself. To be 
more exact as to the meaning of refreshing one- 
self, it would be permissible to say “to freshen 
oneself,” but to use the phrase “to become 
fresh” wouldn’t do at all. 

* 


Talking of freshening oneself recalls the 
laughter which greeted the beginning of a speech 
once made in this country by the late Mr. S. 
Johnson, the President of the A.F.A. It was 
the occasion of the 1929 International Confer- 
ence in London, at a dinner immediately follow- 
ing the pre-Convention tour of England and 
Scotland. His opening remark went something 
like this: ‘‘ We have just returned from a tour 
of your marvellous country feeling very fresh.” 

* * 
This English Language! 

A Yorkshireman visiting London says he 
has been greatly impressed by the gigantic, 
staggering normality of London, while it has 
just been announced that a licence is necessary 
to procure steel for tin hats. Again, “ This way 
to the trenches ” is a notice frequently seen in 
the streets, but when one gets there the trench 
is invariably a properly constructed shelter. 
Finally, is musichall one word or hyphenated? 

(Continued at foot of previous column.) 
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Production of Bearing Patterns 


Patterns for such bearings as are shown in 
Figs. 1 to 4 are amongst the most interesting 
turned out, and they require a specialised know- 
ledge. Several methods of production are 
applicable. The diameter of the bore is 84 in. 
In the following description pattern and core 
boxes are treated separately, though the work is 
done simultaneously. 

Fig. 1 shows the longitudinal section of the 
lower part of the bearing with the core prints 


screwed on to the bottom. The prints II have 
a thickness of } in., the print III of 17% in. 
The space f is cut out into the bottom board. 
All the prints must have a slight taper in order 
to be easily stripped from the sand. 

The end boards hf are grooved into the side 
boards s and screwed on to the strips m. Both 
the core boxes for the cores II and III are 
made in similar manner. Into these the core 
inserts are put, forming the cores proper. Figs. 
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and their position. Fig. 2 is a cross-section at 
a-b. The dashed lines show the extent of the 
hollow space (core IV) with the core print. 
The print and the core proper are connected 
only by two holes of 1¢ in. each. The print for 
the core IV is supported in the bearing core III. 
Fig. 3 shows the plan view of:the bearing, and 
Fig. 4 the part-section c-d. 

The individually-cut boards are glued together, 
and as it is advisable to work the pattern out 
of the whole body, the length and width of 
which are shown in the plan view, the pattern is 
made of four boards, each 2 in. thick, these 
boards being glued together crosswise. This 
glued assembly is then worked out to the re- 
quired dimensions by means of templets. The 
two eyes e of 1% in. dia. and both the end- 
pieces a at the globe diameter of 13} in. have 
to be attached. The four eyes c are glued on, 
as shown in Fig. 5. The pattern is carefully 
constructed, the core prints d are made (Fig. 7), 
and glued and screwed on to the pattern (Figs. 5, 
6 and 7). 

For core print I two boards are glued together 
crosswise, so that the print is about 2} in. 
thick. After being made correct to size, the 
coreprint ‘is connected with the pattern by 
dowels. For core I a core box has to be made, 
in which the prints of the cores II and III are 
contained. These prints are necessary, as by 
their means the cores II and III are fastened, 
and therefore shifting of the cores is impossible 
(Figs. 8 and 9). 

After the bottom board B of the core has 
been cut to size, being a little narrower than 
the core print, it is glued and nailed on two 
strips L. After having traced on to the bottom 
board the length of the core (also a little shorter 
than the print), the parts II and III and the 
space f, the prints II and III are prepared and 


out from the top. The pieces c (Fig. 13) 
consist of three boards, the corners of which 
are glued on. The pieces a (Fig. 10) consist 
of boards, glued together in one direction. 

Fig. 14 shows the core box for the main 
bearing core III in a plan view, and Fig. 15 
shows it in a section. Here again a box is made 
and screwed on to the bottom board as pre- 
viously. The insert is made of several pieces 
corresponding to the radius. The bottom board 
may run itt opposite direction in order to 
strengthen it. The upper pieces c are separately 
cut out and screwed on. All inserts for the 
core boxes are either fastened to the bottom or 
to the walls by screws. The core print K for 
core IV is neatly attached by careful screwing 
down; a little glue can be used with advantage. 
For the dovetailed fixture at both ends of the 
bearing core two rings have to be turned which 
have to be attached as loose pieces. Fig. 16 
shows the part-sections A-B and C-D. 

The core box for the core IV remains to be 
made. It is shown in Figs. 17 and 18. The 
curved piece / is made in several pieces; the 
strengthening rib r is dovetailed and glued on. 
The inner curved piece h, made of hard wood, 
is divided in the centre and dowelled (Fig. 19). 
The lower end is inserted into the bottom board; 
shifting during ramming is therefore impossible. 
The core print and the actual core are only 
connected with each other by two holes of 
13 in. each. The side board S again reaches 
to the strips L, while the boards which have 
been glued on only extend to the bottom board. 

After being finished, pattern and core boxes 
are again carefully checked, and then neatly 
varnished. All core boxes are made in such 
manner that they may easily be put into the 
stays. On no account must the core box be 
larger than its guide. After the moulder has 
prepared his mould bottom and the half pattern 
is put in, the lower part is rammed, the pattern 
stripped, the mould turned over, and finished. 
Now the upper part of the pattern and cover 
box are put on, carefully rammed and lifted 
off. The pattern is drawn, the mould finished, 
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10 and 11 show a plan view and a section 
through the core box II. In these boxes two 
cores are made, one with trimmings and one 
without them (see Fig. 1). The core box insert 
d may be made from one piece, or it can be 
glued together. At one side the insert is dove- 
tailed into the side board and can be taken 


smoothed and blackened. The cores, made 
simultaneously, are carefully set, first core I, 
then core III, then cores II, and finally core IV. 
This done, the top box may be put on.—Trans- 
lated from “ Zeitschrift fiir die gesamte 
Giessereipraxis.” 

(For Figs. 10 to 19 see next page.} 
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American Foundrymen’s 
Association 


The annual report of the officers of the Ameri- 
can Foundrymen’s Association to the Board of 
Directors contains quite a number of features of 
interest to the industry as a whole. Mr. C. E. 
HoyT, executive vice-president and treasurer, 
in his report, stated that the membership at 
3,888 constituted a record. The Association had 
added 635 new members during the year, but 
this figure was offset by 272 losses through vari- 
ous causes, leaving a net gain of 363. The 
Association now has 18 Branches or Chapters 
established in industrial centres, and the refunds 
claimed by them were something of the order 
of £1,713 during the 1939-40 financial year, as 
against about £1,000 in the year previous. 

Mr. R. E. KENNEDY, the secretary, in his re- 
port, pointed out that nearly 500 members were 
serving on national committees or as Chapter 
officers. During the year a new Chapter had 
been established in Central Indiana, making a 
total of 18 holding regular monthly meetings. 
The estimated attendance at such meetings dur- 
ing the past year was approximately 18,000. A 
new committee, to replace the one dealing with 
co-operation with engineering schools, will 
cover general research, and co-ordinate the 
whole of the activities of the Association in this 
direction. Mr. Kennedy finally stressed the im- 
portance of the new committee on cupola re- 
search. It has before it a most important pro- 
ject—that of attempting to evaluate what is at 
present known about cupola operation. 

The report of Mr. N. HINDLE, the technical 
secretary, dealt in general with the publications 
issued during the year. He specially eulogised 
the work of the sub-committee of the Foundry 
Sand Research Committee dealing with the 
physical properties of sands at elevated tempera- 
tures. 

Mr. E. O. Jones, the Director of Safety and 
Hygiene, reported that the Industrial Hygiene 
Codes Committee had during the last year com- 
pleted two codes—* Recommended Good Prac- 
tices for Metal Cleaning” and “ Recommended 
Good Safety Practices for the Protection of 
Workers in Foundries,” making a total of five 
codes now available to the industry. 
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Notes from the Branches 


West Riding of Yorkshire-—Congratulations 
are due to the Council of the West Riding of 
Yorkshire Branch of the Institute of British 
Foundrymen—which was the first Branch last 
winter to arrange a full session’s programme of 
meetings under war conditions—on having issued 
once again a full syllabus. Last winter, in 
anticipation of black-out difficulties for mem- 
bers travelling from various towns, the Branch 
meetings were held on Saturday afternoons in- 
stead of evenings; but, contrary to expectations, 
attendance was somewhat adversely affected by 
an arrangement which the Council had made 
to avoid that happening. Meetings this session, 
therefore, revert to 6.30 on Saturday evenings. 
Opening on October 12 with the Presidential 
Address by Mr. H. A. MacColl, B.Sc. (now of 
Walsall), followed by an open discussion on 
“Wartime Difficulties,” the second meeting, on 
November 9, is for discussion of the American 
Exchange Paper, “ Developments in Gating and 
Risering for High-Test Cast Iron,” by A. E. 
Cartwright and C. B. Brisbois, to be opened by 
Mr. Vincent Delport. At the December 14 
meeting Mr. F. K. Neath, B.Sc. (Past-President 
of the Branch and member of the Institute’s 
Research Committee), opens a discussion on 
the Report on Melting Furnaces. January 11 is 
reserved for the customary annual dinner and 
dance. The Spring programme opens on Feb- 
ruary 8, when Mr. W. Y. Buchanan opens a 
discussion on his own Paper, “Gas in Liquid 
Cast Iron.” On March 8 Mr. N. C. Ashton 
speaks on “ Non-Ferrous Practice, with Special 
Reference to Light Alloys.” The final Paper, 
on April 5, is “High-Duty Alloy Iron Cast- 
ings,” by Mr. A. E. McRae Smith; and the 
session closes with the annual general meeting 
on April 26. 


High-Purity Iron Powder 

The Glidden Company of Cleveland reports that 
it has developed a new process for producing high- 
purity iron powder. The company may soon have 
a capacity of 1,000 tons per year. Most of this 
powder had been coming from Sweden. The 
Glidden powder is of the “rounded” rather than 
“ flake” type. 


PRODUCTION OF BEARING PATTERNS—FIGS. 10 TO 19 


(See article on preceding page.) 
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Developments in 
Scrap Metal 


By “ ONLOOKER.” 


In spite of the fact that very considerable 
quantities of iron and steel scrap have been 
collected in this country since the drive for 
secondary material began, it would appear that 
the authorities are not entirely satisfied with 
results; hence the plan for a special survey. On 
the non-ferrous side the position is rather 
different inasmuch as there is a known accumu- 
lation of certain types which no one seems to 
want. This has been going on for some time, 
and as a result values have suffered considerably, 
but even so it would not be right to presume 
that the downward trend has come to an end. 


Fairly recently the Ministry of Supply decided 
to fix prices at which they would be prepared 
to buy blister copper in the hope that the 
smelters, knowing that they could count upon 
disposing of their product, would purchase 
secondary metal for its manufacture. This 
action by the authorities has much to recom- 
mend it, for it is a real attempt to stir up the 
Stagnant waters of the scrap metal situation 
and induce activity in a direction which will be 
helpful to the prosecution of the war. Some 
people are asking what will happen to the blister 
copper when the Ministry has bought it, for 
there may be impurities present which will make 
its use difficult in the manufacture of munitions, 
but at least this accumulation will be in a 
form more easily dealt with in a refining process. 
There is always the possibility, too, that such 
copper could be shipped to America for refining 
in bond and eventual return to the United 
Kingdom. 

In the absence of definite information it is 
not easy to arrive at a conclusion about the 
response to the Ministry’s offer to take over 
blister copper at a fixed price, but no doubt 
business has already been arranged. The effect 
on the scrap situation does not, however, seem 
to be very marked, and at any rate so far as 
price is concerned there has been no sally. 
Braziery copper, for example, which in the 
Ministry of Supply schedule commands a per- 
mitted maximum of £52, can at present be 
bought at nearer £40, so that it does not seem 
as if supplies are diminishing, and there are 
certain other grades of brass and copper scrap 
which, having declined in value, are not dis- 
playing resilience. 


Demand for Varying Grades 


What may happen is that the types of 
secondary metal which are relatively high in 
copper, and are therefore not so difficult to 
refine, will be in reasonably good demand, while 
the low-grade material will continue to hang fire 
even though the selling price is scaled down 
to what may be termed a “ knock-out” level. 
All things considered, it seems likelv that while 
the Ministry’s scheme will result in a good 
deal of copper material being passed into con- 
sumption, a residue will remain which may con- 
tinue to increase as the war goes on and the 
normal outlets which include markets on the 
Continent remain closed. 


There has always been a section of the metal 
community which has advocated freedom from 
control in scrap prices, but if a reversion to 


20-as-you-please quotations in secondary metals’ 


was to have been considered, the time has now 
gone past. Actually the situation in virgin 
metal supplies to-day is such that inflated scrap 
values are out of the question, and there are 
only a few types which are selling at the 
maximum levels. This development serves to 
underline the fact that the Control Order im- 
poses maximum and not fixed prices for old 
metals. 
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Chromium Heat-Resisting Cast Irons 
DISCUSSION IN MANCHESTER 


Members of the Lancashire Branch of the 
Institute of British Foundrymen met for the 
opening meeting of their second wartime session 
on October 5, Mr. W. Holland (Branch-Presi- 
dent) being in the chair. 

The PRESIDENT expressed his gratification at 
the good attendance of members, and remarked 
that during the recess the Branch Council had 
been able to prepare a syllabus for the 1940-41 
session, and that they had been able to induce 
several members to read Papers. For the first 
meeting of the session, Mr. R. C. Tucker, 
M.A., of Sheffield, had come prepared to read 
the Paper on “Chromium Heat-Resisting Cast 
trons,”* which he had prepared for the Annual 
Conference. 


Vote of Thanks 


Mr. E. J. L. Howarp, proposing a vote of 
thanks to Mr. Tucker for his Paper, said that 
it was one which was particularly interesting to 
the foundry industry in view of the higher tem- 
peratures and pressures which were being used 
throughout the world. He was in full agree- 
ment with the author that sufficient publicity 
had not been given to chromium additions to 
cast iron. When further development had taken 
place in that direction it would be found that 
they were quite as good as any other alloy 
additions, particularly for resisting corrosion 
and abrasion. It had been pointed out in the 
Paper that too much stress should not be laid 
upon what might be termed laboratory tests. 
The materials could only be judged adequately 
by long-service conditions. 

Mr. J. E. Cooke seconded the vote of thanks. 
The statement at the end of the Paper where 
it was pointed out that the usefulness of the 
chromium heat-resisting cast iron must be with 
regard to its length of service was in marked 
contrast to what very often happened when 
tests were relative to very little of anything 
except themselves. 

Mr. TUCKER, in responding, said it had given 
him great pleasure to come to Manchester and 
read his Paper. 


DISCUSSION 
Substitute Additions 


Mr. E. LONGDEN paid tribute to the quality 
of Mr. Tucker’s Paper. The author had not 
merely done an immense amount of complicated 
research work, but had succeeded also in pre- 
senting its results in an easily understandable 
form. The effort in compounding metals to 
resist corrosion, heat and abrasion seemed to be 
always centring on the production of the maxi- 
mum amount of carbide or carbides of various 
kinds. In the forefront was chromium. 

Had Mr. Tucker made any comparison of 
ratios? For instance, manganese was used for 
the purpose. Was the ratio or percentage of 
manganese to chromium of such an order that 
a high percentage of manganese would create 
undue brittleness and impair the effectiveness 
of the properties required? 

Again, the introduction of nickel for the 
purpose of improving the strength of the metal 


_ at the various temperatures mentioned brought 


to mind the usefulness of copper in place of the 
nickel. From the point of view of the expense 
of nickel the possibility of dissolving high-tem- 
perature melting alloys in cast iron was worth 
emphasising. In all changes in metals the ques- 
tion of time and temperature must be con- 
sidered, together with the acceleration of the 
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dissolving of the added element, and whether 
the speed of the operation could be accelerated 
by increasing the temperature. 

Mr. TUCKER replied that when he originally 
decided to read a Paper he thought he had 
not sufficient information to prepare a Paper 
entirely upon heat-resistance, so he decided to 
include the subjects of corrosion resistance and 
abrasion. However, when he looked at his 
notes, he found, having regard to all the activi- 
ties with which one was associated in wartime, 
that he could not prepare a longer Paper, so in 
the end he confined himself to heat-resistance. 

The question of carbides was important, be- 
cause in a 30 per cent. chromium the carbides 
were definitely 50 per cent. of the microstruc- 
ture, but with the lower heat-resisting cast irons 
it was better to get a carbide network; otherwise, 
if there was more carbide than was sufficient to 
form just a network, the initial rate of growth— 
not the final rate of growth—was extremely 
great, and cracking or distortion might result. 


Manganese Ineffective 

With regard to manganese, he must say that 
he did not favour its use because it was so in- 
effective in result. It certainly formed a car- 
bide, but such carbides were not stable to heat, 
breaking down at about the same rate as iron 
carbide. Chromium carbide, on the other hand, 
was stable, and therefore could be expected to 
impart strength or growth resistance at high 
temperature. 

Again, he had never used manganese of more 
than 1.5 per cent., and even that tended to make 
the graphite too coarse for adequate growth re- 
sistance. Therefore, he had never had suffi- 
cient manganese in iron to cause excessive 
brittleness. In the case of low-chromium cast 
irons, he had never had more than sufficient 
manganese to neutralise the sulphur con- 
tent. Weight for weight, manganese was de- 
finitely less effective than chromium. 


Scale Reduction by Copper Additions 

The influence of nickel and copper on 
strength was very interesting. He had recently 
read of some tests on the addition of copper 
to chromium cast irons. In an American pub- 
lication, issued by the Battelle Memorial Insti- 
tute, it was stated that the introduction of 1 or 
2 per cent. of copper gave excellent growth 
resistance. He had had an inquiry for castings 
from America which had led him to look into 
the matter. He had found excellent resistance 
to scaling at 850 deg. C., the results having been 
completed that week. The difference between 
the plain chromium cast iron and the same cast 
iron with the addition of 1 or 2 per cent. of 
copper was that the 1 per cent. of copper had 
no influence, while 2 per cent. reduced the scal- 
ing by 90 per cent. of the amount of scale 
obtained with chromium iron at 850 deg. C. in 
700 hours. 

With regard to the influence of copper on 
strength, present-day knowledge of the materials 
at high temperature was practically nil, and 
therefore he could not deal with the point. The 
influence of the copper on growth was practic- 
ally negligible. 


Stress Relief 
Mr. E. J. L. Howarp asked if Mr. Tucker 
had carried out any heat-treatment with high- 
chromium cast irons in order to relieve stresses. 
He would like to endorse Mr. Longden’s re- 
marks concerning the addition of copper. It 
might not have much effect on the resistance to 
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growth or to scaling, but it certainly had an 
effect on the resistance to abrasion. The 
addition of 1 to 2 per cent. of copper to a 
30 per cent. chromium cast iron made a vast 
difference. He was speaking of the high- 
chromium irons melted in a crucible. Did Mr. 
Tucker have any difficulty with regard to 
fluidity? It had been found that the addition 
of ferro-titanium improved the running pro- 
perties. When speaking of resistance to high 
temperatures, one must also consider resistance 
to corrosion, viz., atmospheric corrosion through 
gases such as were encountered in the foundry 
industry. This remark applied particularly to 
sulphur gases. What was the resistance of the 
high-chromium cast irons compared with the 
austenitic type of iron? 


Effect of Copper on Abrasion 

Mr. TUCKER said that Mr. Howard had raised 
two interesting points. He had no knowledge 
of the effect of copper on abrasion with 30 per 
cent. chromium. The only extra element addi- 
tion he had made with 30 per cent. chromes 
was that of nickel. It was to be imagined, 
from the effect of the nickel on the cast iron, 
that the effect of the copper would be of a 
similar order, but whether it would be of the 
same magnitude he could not say. Definitely, 
the addition of 1 per cent. nickel made a con- 
siderable difference to the abrasion resistance. 

Abrasion had very often been associated with 
corrosion. As most corrosion-resisting metals 
depended upon the existence of an oxide film, 
if one started to wear off the film with an 
entrained sand there was an entirely different 
effect. This was where the chromium and man- 
ganese steels differed. Really it was the other 
way round, because manganese steel only wore 
thin if it was battered about; it did not wear 
thin against a relatively slight action like a sand- 
blast or a sand entrained in water A white 
iron, or any chilled cast iron, was hard intrin- 
sically and would stand up to batter without 
getting any harder, yet it would resist slight 
abrasions such as those caused by sand or by 
a pump water. It would also resist corrosion 
as well as austenitic steel. 


Deoxidisers 


With regard to fluidity, he thought ferro- 
titanium must be added as a deoxidiser, though 
he had not used it. He had used other deoxi- 
disers, for when melting in certain refractories, 
deoxidisers were needed. He had recently 
carried out tests without a deoxidiser over 
periods to ascertain whether the same proper- 
ties were obtained. He got just as good fluid 
soundness in the castings as with the deoxidiser, 
so he had stopped using the deoxidiser. If he 
had to make castings in a refractory-lined rotary 
furnace, he would certainly use a deoxidiser. 
Had Mr. Howard used ferro-zirconium? 

Mr. Howarp replied in the negative. 

Mr. TUCKER suggested that for grain refine- 
ment it was efficacious. 

Mr. C. Cooper asked what Mr. Tucker con- 
sidered to be the maximum temperature for 
which low-chromium irons were suitable, say, in 
a flue damper. Sometimes customers made such 
an inquiry. How long would the casting stand 
in a temperature of 700 deg. C. in continuous 
service? 

Mr. Tucker replied that obviously life would 
depend upon temperature. Low-chromium cast 
irons would stand for indefinite periods at 600 
deg. C. 

Mr. Cooper asked what would be the maxi- 
mum temperature. 

Mr. TUCKER suggested 800 deg. C. He would 
not like to guarantee them for six months, but 
he would expect a life of approximately six 
months to a year. It all depended upon what 
happened in shut-down periods. Very often, in 
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such flues, sulphur-containing gas was present, 
and if at any time there was a dew-point tem- 
perature, sulphuric acid would form. This acid 
would do more damage in half an hour than 
the whole of the heat would do in many weeks. 
The effect was the same as with mild steel, and 
it was very rapid. Great care must be taken 
to see that no corrosion was taking place during 
shut-downs. 


Aluminium Additions 


Mr. Cooper remarked that Mr. Tucker had 
stated he had cast chromium irons at a very 
high temperature. In dealing with fluidity in 
the case of the needle casts, had he tried the 
addition of a small quantity of aluminium in 
order to increase the fluidity? This being the 
case, were there any bad after-effects? Occa- 
sionally, when iron was stiff, he added alumi- 
nium, but he had not sufficient knowledge of 
the after-effects to know what had happened. 

Mr. TUCKER replied that, in the case of the 
needle air heaters, if the iron was stiff enough 
to cause trouble, it could not be remedied. The 
iron must be melted properly. No amount of 
aluminium would cure it sufficiently to run the 
needles. If the iron came out oxidised, or the 
pit bed had got low, and the iron was not up 
to standard, there was no cure for lack of 
fluidity. No ladle addition would increase the 
hardness of the iron. 

He had solved the difficulty by the addition 
of “ Chromex,” which was exothermic. The iron 
was tapped on to it, and by the time 1 to 1.5 
per cent. of chromium was added, the iron was 
exceedingly hot. All that was necessary was 
to skim the pot and the iron would run 
smoothly 

The “Chromex” material contained ferro- 
silicon. The exothermic reaction was between 
sodium nitrate and the ferro-silicon. He had 
heard of the addition of aluminium to dull 
iron. It worked all right in certain classes of 
common iron that did not require to have 
excessive fluidity. 

Mr. Cooper inquired what was the effect of 
aluminium on heat-resistance. 

Mr. TUCKER said that if the aluminium had 
done any good, the iron must be combined 
within aluminium. 
heat-resisting than if it was a sand casting. He 
could not say any more than that. He had 
never added aluminium to the particular iron 
he was dealing with, but he added it to low- 
chromium irons, and it had not improved 
matters. 

Mr. A. SuTcLiFFe asked if he understood 
Mr. Tucker aright to say that he poured castings 
at 1,500 deg. C., as this was something new 
to him? 

Mr. TUCKER said it was not done out of a 
cupola, but was a crucible melt. 

MR. SUTCLIFFE said he sometimes made fire- 
bars very cheaply because customers would not 
pay any more for them. How would it be 
possible for him to continue doing so if he used 
chromium iron? The fire-bars weighed any- 
thing from 8 to 28 lbs. at a price averaging 
22s. per cwt. What length of life would Mr. 
Tucker expect them to have, and would he 
place the blame on the fire-beater or upon the 
air space in the bars if they did not last suffi- 
ciently long? 

Hammer Blocks 


He had made castings for puddling and 
billet-heating furnaces up to five or six tons 
and two or three hammer blocks. Did Mr. 
Tucker think his metal would do away with 
cracks on a hammer block of 5 tons’ weight? 
He did not think it was a commercial proposi- 
tion to make the runners and the doors re- 
ferred to by Mr. Tucker at the price of common 
castings. 

Mr. TucKER said that Mr. Sutcliffe really 
wanted him to give another lecture, but he must 
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refrain from doing so. Chromium was the 
cheapest alloying addition known apart from 
the four elements usually present. Half per 
cent. of chromium could be added to any mix- 
ture at a cost of approximately 4d. to 6d. per 
cwt. It was possible to reduce the cost of the 
mixture by 6d. per cwt. by the judicious use of 
a higher silicon pig-iron and steel scrap, finish- 
ing with a mixture which would last a great 
deal longer with a great deal more heat-resisting 
service. 

The hammer block proposition left him cold, 
because he would like to see what type of cracks 
were produced. Were they due to the billets 
being cold or to the blows from the hammer? 
If they were due to crushing from the billets 
then chromium would be of assistance. If they 
were due to the beating of the hammer 
chromium would be of some assistance, but 
care would have to be exercised, otherwise there 
would be cracking. Such irons must be verv 
closely controlled. To add any chromium, and 
to do any good, one would run dangerously 
near the point where cracking might ensue. 


Cracking of Fire-Bars 

With regard to fire-bars, there were no two 
days’ work alike in any one plant as a rule, and 
there were no plants alike from the point of 
view of fire-bar castings. Anybody who quib- 
bled about fire-bars which were bought at a 
suggested price of nothing per ton was just 
idiotic, because the conditions were far from 
uniform. The conditions in the end fire-bars 
and those in the fire-bars in the middle of the 
row were quite different. Men cleaned their 
ashes in different manners. All he could say 
was that careful experiments carried out at large 
power stations before the introduction of 
mechanical stokers showed that a small amount 
of chromium incorporated in the metal, say 3 
per cent., gave about 10 per cent. extra life. 
The addition of steel to a mix of about 10 per 
cent. would just about account for the extra 
cost of the chromium and also gave a similar 
increase. So there might be an increase in life 
by using steel or chromium, but there must be 
no attempt to go too far in either direction, 
otherwise the fire-bars would crack. One could 
not just throw in something from a ladle 

Mr. LONGDEN remarked that Mr. Tucker, in 
his reference to the addition of steel, mentioned 
it was necessary to introduce steel in order to 
reduce the graphite size. That would be 
graphite with reference to fire-bars. He would 
like to add that really there was more harm 
done by the fire than any adoption of added 
elements. It was really a matter of keeping the 
bars clean and trying to keep the combustion 
from the fire-bar itself; namely, lift it off the 
fire-bar. In the case of a forced-draft fire 
there was less liability for it to be burnt than 
in the case of an ordinary fire blast. 


Creep Tests 

Mk. A. PHILLIPS said that the following state- 
ment appeared in the Paper:—“It is intended 
finally to determine the influence of phosphorus, 
nickel, molybdenum and tungsten on the creep 
of cast iron.” Had Mr. Tucker done anything 
with regard to the question of creep in cast 
iron? There was no doubt that this was a time 
when the replacement of steel castings could be 
effected by cast iron if the full properties of 
certain cast irons could be accurately ascer- 
tained. To replace a steel casting by cast iron, 
first of all the engineer would want to know 
the tensile strength. Attempts had been made 
to effect an improvement in tensile strength by 
the addition of, say, nickel or certain other 
alloys. Then it was found, on comparing with 
the creep in steel, that nickel was not one of 
the best elements to effect a favourable creep 
test. Again, it had been found that molybdenum 
steel gave good creep results, but this metal was 
very difficult and very expensive to introduce 
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in the case of cast iron. It was very difficult 
to reach the high tensile strength which was 
necessary. Had Mr. Tucker any information 
on the creep test as effected by the addition of 
chromium? If so, how did he combine it to 
obtain a good high-strength alloy cast iron, and 
at the same time maintain a cast iron which 
had good creep properties? Speaking from the 
point of view of the man in the street, looking 
at some of the tests, one might say that the 
chief thing about them was that there was rapid 
growth in the initial stages of the product in 
service. Was it not possible, and was it not 
beneficial, to normalise or heat-treat the castings 
before they were machined in order to obtain 
better service in use? 

Another point about heat-resisting cast irons 
which did not appear to be clear was that in 
certain industries cast iron was subjected to 
contact with superheated steam. In another 
industry there would be contact by flame. The 
temperature was obtained by different methods. 
If one sought heat-resisting cast iron and tem- 
perature-resisting cast iron, and could look into 
the literature for a specification or a certain 
chemical composition—a certain heat-resistance 
and a certain composition for temperature-re- 
sistance—would Mr. Tucker be prepared to state 
his view about its applicability? 


Influence of Molybdenum 

Mr. TUCKER was surprised to hear that molyb- 
denum did not give tensile strength to cast iron. 
Did Mr. Phillips mean low-temperature or high- 
temperature strength? He (the speaker) found 
molybdenum was much better than nickel for 
good tensile strength. He did not use it in heat- 
resisting cast iron because it was sO expensive. 
He did not know very much about its heat- 
resistance. He knew that molybdenum steels 
were the best heat-resisting steels; but he had a 
feeling at the back of his mind that if he gave 
a sufficient heat-resistance it would be like sell- 
ing platinum instead of castings on account of 
the price. 

With regard to the preliminary results 
obtained by means of the cantilever test, 
chromium did not seem to give an increase in 
creep strength. This was very disappointing; 
but that was his view having regard to the few 
tests he had made. 


Heat-Treatment 

Mr. Phillips was quite right in his idea of 
normalising before treatment. It would cut out 
a good deal of growth, but it must not just be a 
steel-normalising process. There was a special 
normalising process which would cut out the 
majority of the steel without, should he say, 
oxidising the castings too much. This method 
had been adopted for some low-temperature 
carbonisation retorts. He could not really tell, 
from a practical point of view, how much effect 
there was on the original ones. It was going 
to be very difficult to tell, because in two years 
the first few castings grew } in. It was hoped 
by a pre-normalising treatment to make it 7. in. 
or less in two years. He did not know whether 
success would be secured or not. 

Mr. Phillips’ last point was interesting, but 
one about which the speaker could not say very 
much owing to lack of knowledge. It was with 
regard to temperature-resistance and heat-resist- 
ance. Heat-resisting tests were still very de- 
sultory, and he was alone in the world in his 
particular foundry in doing the tests. He had 
very many other jobs to do, so that he was 
getting on very slowly. There were many people 
who were doing much more fundamental work 
nowadays, so that probably some day Mr. 
Phillips’ idea would be realised. Perhaps by 
that time cast iron would not be used. 

Mr. E. LONGDEN said that, with respect to 
the amount of chromium necessary to introduce 
to an alloy, there appeared to be two aspects 

(Continued on page 262.) 
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Application of Controlled, Directional 
Solidification to Large Steel Castings 


By J. A. DUMA and S. W. 


BRINSON, Portsmouth, Va. 


(Continued from page 224.) 


Globe-Valve Bodies, Illustrating Control by 
Heading 

Control by heading is practised on small cast- 
ings the design of which is either not amenable 
to, or makes uneconomical the use of, the re- 
versal methods of castings. Favourable tem- 
perature gradients are produced by risers only 
when their ratio of surface area to volume is 
considerably less than the ratio of surface area 
to volume of the casting which they surmount. 
This is predicated upon the fact that the velocity 
of solidification is a constant, that is, that at 
any definite time after pouring, the weight or 
volume of steel solidified per square inch of 
mould surface is the same.‘ The curves in 
Figs. 9 and 10 show the relation between the 
volume of steel solidified per unit surface area 
and the time which has elapsed after pouring. 

It is apparent from a study of the graphs that 
the ideal form of riser is, most probably, a 
sphere; but there are practical difficulties in 
economically applying such a form of feeder. 
For the same volume, the next most efficient 
form of riser or reservoir of temperature is the 
cylinder. Following this are the square and 
then the flat rectangular types of risers. To 
illustrate by way of a concrete example, 
Table VI shows the relative feeding efficiencies 
of differently shaped risers of identical volumes. 

Steel castings often give the impression of 
being too heavily burdened with risers. The 
liquid shrinkage of steel is only 3 to 5 per cent., 
yet the volume of metal required in the feed- 
heads is 25 to 50 per cent. of the casting. There 
are times when the use of large risers is war- 
ranted, namely, when their form is such that 


cores of this kind help to avoid longitudinal 
cracking of the casting. V-notching the shell on 
the inside has been suggested as still another 
possible means for increasing core collapsi- 
bility. Attention is directed to the smoothness 
of surface possessed by these castings. 
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FiG. 9.—SOLIDIFICATION RATE OF STEEL IN 
Dry-SAND MOULDS WITH RELATION TO 
SURFACE (BRIGGS AND GEZELIUS). 


Taste VI.—Feeding Efficiencies of Differently Shaped Risers of Identical Volumes. 


Amount Time 

Vol. | Weight. | Area. solidified in completely 

Form and size of riser. Cub. in. | Lbs. | Sq. in. 1 min. to solidify 
Lbs. | Cub. in. Min. 
Sphere : 6-in. dia. ze? ae 113 | 32.0 100 | 12.1 | 42.7 7.2 
Cylindrical : 4} in. rd. x 8 in... 113 32.0 120 14.5 51.2 4.7 
Square : 3§ x 3§ x 8§ in. 113 | 32.0 135 | 16.3 | 57.5 3.6 
Plate: 2} x 6} x 8 in. 113 | 32.0 160 | 19.4 | 68.4 2.7 
Plate: 123 x 104 x 8 in. 113 | 32.0 220 | 26.6 | 93.8 1.5 


they have a low thermal efficiency; when they 
are intended to be used as reservoirs of tem- 
perature to direct solidification; and when the 
cope selected for the job is too high. Flanged 
castings, such as the one shown in Fig. 11, owe 
their solidity to the effective feeding of their 
large risers. The area to volume relation be- 
tween the casting of Fig. 11 and one of its risers 
is the following :— 


Struts—Control by Gating 

Gates, the actual points at which molten metal 
enters the mould, not infrequently provide an 
excellent means for directing solidification. Of 
the three fundamental classes of gates, top, 
parting and bottom, only the first two are 
capable of producing favourable temperature 
gradients. This they do by virtue of their 
elevated location. All other things remaining 


Metal immobilised.* 
Area. | Volume.| Weight. | Ratio. 2 min. 3 min. 
Sq. in. | Cub.in.| Lbs. V/A. After pouring. 
Casting .. 1,240 875 | 248 | 0.70 | 203 Ibs. | Solid 
Riser 224 240 68 1.07 37 Ibs. 46 Ibs. 


The mould for the above casting was made in 
green steel facing sand (mixture 1d, Table J), 
so as to permit the flanged ends to pull toward 
each other with the least possible resistance. 
Hindrance to contraction was lowered still 
further by using a baked oil-sand core (mixture 
7d, Table I) topped off with green steel facing 
sand (mixture 2a, Table I). If the shell of the 
baked bottom core be not too thick, composite 


* Calculated from Fig. 9. 


equal, it is obvious that the portions of the 
casting farthest away from the gate or entering 
point of the metal will freeze first, and that 
freezing will tend to be directed from this 
farthermost position towards the gate. Thus, a 
gate situated at or near the top of the casting 
will direct solidification up to itself, and a gate 
situated at the bottom of the casting will, by 
the same token, direct solidification down to 


itself. The direction of the latter, as explained 
elsewhere, is counter to that required for effi- 
cient feeding. 


Large castings are rarely, if ever, top-gated. 
No sand mould can withstand for long either 
the cutting action or the impact of a vertically 
falling column of steel. The attendant bottom 
splash and turbulence of metal also inflict severe 
damage upon the casting. Because of this, part- 
ing and bottom gates are used almost 
exclusively. Parting-gates are considerably less 
damaging in their effect upon the mould. In 
fact, the tendency to mould-erosion is almost 
entirely eliminated when several of these gates 
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Fic. 10.—SOLIDIFICATION RATE IN Dry-SAND 
MOULDS BASED ON VOLUME SOLIDIFIED — 
(BRIGGS AND GEZELIUS). 


supply the metal to the mould simultaneously. 
Multiple gating slows down the speed of the 
metal, causing it to run down the banks of 
the mould in quiet and smoothly descending 
streams. Parting-gates of the multiple type are 
shown in Fig. 11. 


Bottom-gating, despite the adverse tempera- 
ture gradients it creates, enjoys the greater popu- 
larity among foundrymen. It is regarded as 
being the orthodox method for gating castings. 
The reason for its widespread popularity is its 


Fic. 11.—7-1In. VALVE BoDy, ILLUSTRATING 
SOLIDIFICATION CONTROL BY HEADING. 


ability to introduce metal into the mould with 
a minimum of metal and mould disturbance. 


On occasion, bottom-gating can be made to 
function in a manner analogous to top-gating. 
By way of an actual illustration, reference is 
made to Fig. 12 (top), which shows a large 
strut casting with a single down runner or sprue 
connected to the hub section through three 
gates. All three of them lie in the same vertical 
plane but at different elevations: one at the 
bottom, one in the middle, and one close to 
the top. During the pouring of the mould 
nearly all the metal in the lower levels is intro- 
duced by way of the bottom gate, that in the 
higher and topmost levels by way of the middle 
and top gates respectively, and lastly, after the 


E ‘ 
tin 
state 
TAT 
ron. VA an 
for 
\eat- 
teels 
sell- 
t of 
test, 
the 
ine: 
ew 
> 
tell, 
oing 
years — 
oped 
>ther 
mt 
very 
with 
esist- ¥ 
his 
had 
was 
-ople 
work 
Mr. 
s by = 
t to 
duce 
pects 


casting proper has been poured, each of the 
three risers is individually top-poured. 
Immobilisation of metal in the direction of 
the feed-heads is further assured by the internal 
padding of the bore Fig. 13 (obtained by put- 
ting on 0.44 in. per ft. taper on the core), and 
the placement of two external metal mounds 
directly over the junction between each arm 
and hub. By gating and padding in this manner, 
and top pouring of risers, there is thus produced 
a pronouncedly favourable temperature gra- 
dient in both mould and metal which predicates 
throughout the whole casting. Five to eight 
minutes after pouring, the drawbacks in the 
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arms of the strut, there are three drawbacks: 
one against each of the two arms, and one in 
the crotch of the arms. Both dry and green 
sand mixes have been used successfully in the 
two-arm drawbacks, the green sand generally 
yielding the superior product with respect to 
surface appearance and freedom from hot tears 
between the arms and the hub. The core is 
made from dry steel sand (mixture 2i, Table I) 
and extends beyond the top of the riser. Pre- 
ceding the positioning of drawbacks and cores, 
the mould is dried with salamandrine heat. 
Four-in. terra-cotta sleeves are used for the 


Fic. 12.—Two-Arm 


gates and sprue. Additional data in Table VII 


TOP, SHOWING GATING, RISER AND OUT- 


SIDE PADDING. CENTRE, AS CAST, SHOWING DETAIL BETWEEN ARMS. 


BOTTOM, FINISH-MACHINED. 


mould are loosened to permit the casting to 
move in with the least possible mould resistance. 
Twenty minutes after pouring, all mechanical 
restraint on the drawbacks is removed. 

Until the above practice had been developed, 
considerable difficulty was experienced in ob- 
taining good castings. The substitution of ex- 
ternal pads for external chills between the arms 
and hub, and the employment of a readily de- 
tachable green-sand drawback in the crotch, 
aided greatly in the production of sound struts. 

The mould for the above casting consists 
essentially of a large drag and three small copes 
for the risers. In the drag, and between the 


give information on the amount of metal in 
risers and padding. 


TaBLe VII.—Metal Distribution in Main (Two-Arm) 
Strut Casting. 


Per cent. of 
total weight 


Casting with gates and risers 


attached 14,200 100 
Finished product, machined 7,140 50 
Gates and risers, ribs and fins ..| 2,800 19 


Outside padding, mounds ar 700 5 
Metal removed from bore 
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Low Pressure Turbine Casings—Control by 
Chilling 
Modern foundry technology looks askance 
upon the use of internal chills, and seldom 
relies upon external chills alone for controlling 
the direction of solidification. The primary pur- 
pose of externally applied chills, as used to-day, 
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Fic. 13.—INTERNAL PADDING 
ON BORE OF STRUT. 


is to eliminate adverse local temperature gra- 
dients set up at junctions of thin and thick 
sections, and at locations of extra mass (hot- 
spots) found at positions of joining sections. 
Hot-spots and junctions of dissimilar sections 
are the loci of stress generation, stress concen- 
tration, and hot-tear formation. This is so for 


re. LC. = LC. = %-in. R. LC. = %-in. R 
O.C.= 4%-in. O.C.= 1-in. R. CA = sq. In 
= No Core: diam. E.P.= 187-10. 
Square corners. = % in. R. LC. = 1%-1n. R. 1-in. dla. chills plus 
Area of defect Cored @in. dia. 
— No defect. EP = 
45° angie LC. = %-In. R. LC. = %-In. R. 1-In. din. chil plus 
Area of defect OR 4%-in Core: 2% = 8-in. 1-In. chill plates 
= 8.3 sq. in. No defect ellipsoid 8.78 
E P= 
Square corners. LC. = %-In. R. LC. = %-In. R. Triangular chille 
Area of defect OR. Fin. Rectangular core, C.A.= 10.76 sq. in 
= 5.5 sq. in. Area 
aq. In. 


0 LC. = %-In. R. LC. = % In. KR. Triang. chill plus 
Area of defect O.R.= sin. KR. Triangular core. ttn. chill 
= 2.7 sq. in. 6.70 
10.1640 
LC, = 
O.C. = Outsing Coanm 
C.A.= Cant 
E.P = Berective Pearmeree 
= Ovrsiog 


Fic. 14.—FrvE FUNDAMENTAL METHODS OF 
JOINING SECTIONS. 


the reason that thick sections require more time 
for solidification and cooling than thin sections. 
It is not impossible for a thin section, integrally 
connected to a heavier one, to be completely 


(Continued on page 260.) 
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Castings 
and C. C. SIGERFOOS 


(Continued from page 238.) 


Influence of Type of Clay Bond 

Fig. 12 shows the influence of type of clay 
bond. This experiment was performed as a 
check on the results of Fig. 11. The low green- 
strength sand was prepared by mulling bank, 
lake and the clay-containing sands. For cast- 
ing 1 (left to right), the strength was increased 
to 9.5 Ibs. per sq. in. by the addition of 2.5 per 
cent. bentonite. The sand for casting 3 was 
prepared by increasing the amount of clay- 
containing sand. The permeability was main- 
tained by changing the proportion of lake sand 
in the mixture. The metal composition was :— 


C, 3.16; Si, 1.63; Mn, 0.75; S, 0.075; and P, 
0.12 per cent. 

This experiment was repeated a number of 
times with good agreement, except in one in- 


stance. In this case, the high clay-containing 
sand mixture showed a defect at the base of 
the riser, similar to that found in the bentonite 
sands. 


Influence of Mould Hardness 
Fig. 13 shows the influence of mould hard- 
ness. The hardness was varied from 26 to 86 
by increasing the hardness of ramming and 
squeezing pressure. The values for green com- 


Fic. 15.—EFFECT OF CoaL Dust. Fic. 


pressive strength and permeability were ob- 
tained from the standard laboratory tests and 
do not refer to the mould values. The influence 
of mould hardness over the range tested appears 
to be small. A slight tendency towards internal 
shrinks is evidenced by the porosity near the 
base of the risers of the two softer moulds. 
The metal composition was: C, 3.36; Si, 1.53; 
Mn, 0.85; S, 0.068; and P, 0.15 per cent. 


Effect of Permeability 


Fig. 14 shows the effect of permeability. The 
permeability of the sands was varied by chang- 


ing the proportions of lake and bank sands to 
give the grain fineness numbers indicated. The 
sands were prepared by mulling the constituents 
in the following proportions:— 

Sand 1. Sand 2. Sand 3. 


Clay-containing, per cent.. 37 37 37 
Bank, per cent.........-- _ 
Lake, per cent. .......- 55 63 


The following data were obtained from the 


sand analysis:— 

Sand 1. Sand 2. Sand 3. 
A.F.A. fineness No. ......- 115.0 69.1 61.4 
Clay content, per cent. .. 10.1 10.6 10.6 
Fines, per cent.........-- 36.6 9.4 7.4 


Fic. 14.—EFFECT OF PERMEABILITY. 
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Influence of the Mould on Shrinkage im isi'sns;'S"00s2"and P, 018 per ent 


reasing the grain fineness number, while 
holding the clay content constant, produced 
some increase in piping tendency. 


Effect of Coal Dust 

Fig. 15 indicates the effect of coal dust. The 
coal dust is expressed in per cent. by weight. 
The addition of coal dust produces a marked 
decrease in piping tendency. In the case of 
the high coal-dust sands, some feeding of the 
casting apparently occurs from constriction of 
the riser. This is apparent in casting No. 3 at 
the junction of the casting and riser. The metal 
composition was:—C, 3.25; Si, 1.49; Mn, 0.69; 
S, 0.095; and P, 0.11 per cent. 


16.—EFFECT OF HIGH STRENGTH AND CoaL Dust. 


Effect of High Strength Plus Coal Dust 
Fig. 16 shows the combined effect of high 


strength and coal dust. Sand for casting 2 (left 
to right) was prepared by adding 7 per cent. 
coal dust by weight to the base sand used for 
casting 1. Sand for casting 3 was prepared by 
adding 2 per cent. bentonite to the base sand. 
Sand 4 is the base sand plus bentonite and coal 
dust. Comparison of. castings 2 and 4 shows 
that high strength is effective in increasing 
shrinkage in the presence of coal dust. Con- 
striction of the riser is particularly noticeable 
in the case of casting 4, The composition of 
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the iron was:—C, 3.25; Si, 1.53; Mn, 0.77; S, 
0.075; and P, 0.19 per cent. 


Effect of Used Sand 

Fig. 17 compares a new and a used sand. 
Sand for casting No. 2 was used once before 
making the casting shown in the illustration. 
The 7 per cent. refers to original coal-dust con- 
tent of the sand. The experiment shows that 
use appreciably increases the piping tendency of 
the sand. The analysis of iron was:—C, 3.29; 
Si, 1.53; Mn, 0.77; S, 0.075, and P, 0.19 per 
cent. 


Natural versus Blended ‘Sands 


Fig. 18 compares blended and natural sands. 
A blended sand was prepared by mulling a mix- 
ture of the previously mentioned clay-contain- 
ing, bank and lake sands to approximate the 
properties of an Albany sand. The metal com- 
position was: C, 3.44; Si, 1.49; Mn, 
0.63; S, 0.096, and P, 0.15 per cent. 


Effect of Moisture on Albany Sand 
Fig. 19 shows the effect of moisture content 
on .a No. 3 Albany sand. Increasing the 
moisture content from 4.9 to 7.3 per cent. in- 
creased piping tendency. The metal composi- 
tion was: C, 3.10; Si, 1.42; Mn, 0.63; 


( 


Fic. 17.—INFLUENCE OF USE OF SAND ON. 
ACTION OF CoaL Dust. 


Fic. 21.—EFFECT OF GREEN COMPRESSIVE 
STRENGTH IN USED SANDS. 


S, 0.089, and P, 0.17 per cent. This experiment 
shows that natural sands influence the piping 
—w in the same manner as the blended 
sands. 


Influence of Moisture in Used Sands 

Fig. 20 shows influence of moisture on piping 
in used sands. Most of the sands described 
under Figs. 1 to 19 were new. In order to 
determine the extent to which the results were 
applicable to used, natural-bonded sands, a 
quantity of sand was taken from a heap in a 
jobbing foundry and tests run to determine the 
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effect of moisture variations on the piping ten- 
dency. Although the sand for casting 2 was 
rammed somewhat harder than that for cast- 
ing 1, an appreciable increase in the volume of 
the pipe was produced when the moisture was 
increased from 3.7 to 5.8 per cent. As taken 
from the original heap, this sand contained 7.5 
per cent. moisture, and was giving trouble with 
shrinkage in small castings. This sand contained 
no coal dust. The metal composition was:— 
C, 3.26; Si, 1.42; Mn, 0.62; S, 0.079, and P, 
0.20 per cent. 


Effect of Green Compressive Strength in Used 
Sands 


Fig. 21 shows the effect of green compressive th, 


strength in used sands. The strength was 
changed by clay additions to a used sand. Two 


18.—COMPARISON OF BLENDED AND 
NATURAL SANDS. 


FIG, 


17, 1940 


Fig. 23 also shows the effect of metal com- 
position. Decreasing the carbon and silicon 
contents produced a marked increase in 
shrinkage in the case of the green-sand castings. 
It is interesting to note that the castings made 
in core sand appear to be unaffected by the 
change in metal composition. 

(To be continued.) 


Electromagnetic Separation of Iron Ores 

For the electromagnetic separation of iron ores, 
A. L. J. QuENEAU in U.S. patent 2,075,466 suggests 
that the ore be ground first dry and then wetted 
in the presence of sodium silicate. The slimes 
are removed in a classifier, and the sands passed 
over a magnetic classifier, the magnetic material 
en being mixed with the coagulated slimes and 
the mixture filtered, briquetted, and sintered for 
smelting. 


Fic. 20.—INFLUENCE OF MOISTURE IN USED 


SANDS. 


Fic. 19.—EFFECT OF MoistuRE CONTENT IN NATURAL SANDS. 


Fic, 22.—EFFECT OF METAL COMPOSITION. 


per cent. bentonite was added to sand described 
under Fig. 20. The results of Figs. 20 and 21 
indicate that old, natural-bonded sands are 
affected in the same manner as new and blended 
sands by variations in moisture and strength. 
The metal analysis was: —C, 3.11; Si, 1.29; Mn, 
0.67; S, 0.075, and P, 0.15 per cent. 


Influence of Metal Composition 


_ Fig. 22 shows the influence of metal composi- 
tion. The change in analysis did not affect the 
shrinkage appreciably in either the core-sand 
or green-sand moulds. 


Fic. 23.—EFFECT OF METAL COMPOSITION. 


Temperature Effect in Casting Ingots 


An investigation of the effect of temperature and 
the pouring speed in the case of ball-bearing steel 
on the proportion of discard in rolling mills, 
described by A. N. KoRNEJENKOW in “ Uralskaja 
Metallurgia,” has shown that if the pouring tem- 
perature is raised the number of surface blemishes, 
especially hairline cracks in the ingots, is reduced, 
but degasification is not as perfect as at lower 
temperatures. Optimum rates of pouring with 
ingots of 2.3 to 2.6 tons are between 850 and 
950 kg. per min. But there appears to be no re- 
lationship between the porosity found in an ingot 
and the pouring speed. 
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The increasing demand for high-strength close-grained 
iron castings calls for improved metal. In comparison with 
the accepted standards of the past, the modern high quality 
casting requires lower total carbon and phosphorus, with a 
closer range in silicon. The Ironfounder can now meet this 
demand at a reasonable cost by the use of Stanton-Dale 
Refined Pig Iron. 


Stanton-Dale is a pig iron of low total carbon, the 
graphitic carbon being uniformly distributed and of fine 
curly-flake formation. The close structure ensures remark- 
ably high strength with good machineability, and Tensiles of 
16 to 20 tons can readily be obtained when a proportion of 
Stanton-Dale Iron is introduced. 


The use of this iron avoids the irregularities in 
structure which are sometimes observed when steel scrap has 
formed part of the charge. 


| The correct grade of Stanton-Dale Iron to use depends 
on the type and class of castings to be made. The Stanton 
Technical Service is available to advise on suitable mixtures. 


Total Carbon from 2.6 per cent. upwards, Analysis to 
individual specification as required. 


STANTON-DALE 
REFINED PIG IRON 


The Stanton Ironworks Company Limited, Near Nottingham 
The Largest Producers of Foundry Pig Iron (for Sale) in Great Britain 
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The Week’s News in Brief 


Trade Talk 


A PETITION for the winding-up of Follsain Syndi- 
<ate (France), Limited, is to be heard in London on 
October 21. 

THE INSTITUTION OF HEATING AND VENTILATING 
ENGINEERS has removed to 21, Tothill Street, 
London, S.W.1. 


THE BRITISH ASSOCIATION OF USED MACHINE 
Toot MERCHANTS has been formed, with temporary 
offices at 6, Park Royal Road, London, N.W.10. 

THe NortH BriTISH LOCOMOTIVE COMPANY, 
LimrTeD, has received an order for 73 duplicate 
locomotive boilers for the South African Railways. 

KEIGHLEY ASSOCIATION OF ENGINEERS opens its 
1940-41 session to-morrow (Friday) evening with 
a “ Ladies’ Lecture” on “A Tour in South-East 
Switzerland,” by Mr. W. Haggas. 

THE WEST OF SCOTLAND ASSOCIATION OF FORE- 
MEN ENGINEERS Opened its 45th session on Satur- 
day last, when the Presidential Address was given 
by Mr. Thomas Storrar, of the Mirrlees Watson 
Company, Limited, Glasgow. 

MEMBER FIRMS of the British Oil Burner Manu- 
facturers’ Association have formed the Fuel Oil 
Burner Export Group. Mr. W. A. Hubbard is 
chairman and the secretary of the group is Mr. 
ona Henderson, 69, Cannon Street, London, 


A FUND to compensate their Tyneside workers 
who may be injured during air raids or suffer 
damage has been started by Vickers-Armstrong, 
Limited. Employees have been informed that the 
firm has placed £100,000 into a fund to meet any 
contingency which may arise. 

THE SUM of £5,000 has been contributed by the 
Iron and Steel Trades Confederation for the pur- 
chase of a Spitfire. The Confederation has also 
intimated to the authorities its desire to provide 
funds for the purchase of three ambulances or, if 
preferred, three mobile canteens—one each for 
England, Scotland, and Wales. 

THE CANADIAN WAR CAaBINET has announced the 
cancellation of all future permits to export metal 
to non-British Empire countries. All the future 
output, including the production of British 
Columbia, which has previously gone to Japan, is 
now to supply the needs of the United Kingdom. 
The U.S.A. is excepted from the ruling where 
copper is needed to complete Allied munitions 
contracts. 

A _WAR-EMERGENCY standard has just been issued 
by the British Standards Institution for aluminium 
bars containing small proportions of copper. This 
material formed the subject of a specification in 
the aircraft series No. L.34; this has now been 
withdrawn and will be replaced by the war- 
emergency standard, which has been extended in its 
scope to apply to all branches of engineering. 
Copies of this Specification, B.S.918, may be had 
from the British Standards Institution, 28, Victoria 
Street, S.W.1. (Price 2s. 3d., post free.) 


THE BOARD OF TRADE states that if the Hitler- 
Gé6ring aim was seriously to impede commercial 
and industrial activity in the Greater London area 
during a month of intensive day and night bomb- 
ing, it has signally failed. Inquiries addressed by 
the Board of Trade to member firms of export 
groups and trade associations in the area give con- 
clusive proof that the overwhelming majority of 
works engaged in the export trade are keeping up 
their full production and are making deliveries to 


contract time for despatch to their customers over- 
sea 


_ THE Councit of the South Wales Institute of En- 
gineers, at its meeting held on September 2, unani- 
mously elected Mr. Sidney B. Haslam, M.I.Mech.E., 
M.LE.E.,as President of the Institute for the Session 
1941. It also resolved to curtail the activities of 
the Institute during the war, to restrict, as far as 
practicable, the number of general meetings, and 
to cut down expenses in every possible way. A 
small Executive Committee of Council, consisting 
of the President, President-Elect, Chairman of the 
Finance Committee, and the Secretary, was appointed 
to deal with these matters. The Council have 
decided to remit the subscriptions of those members 
serving full time in .H.M. Forces during the war, 
upon application being made for such remission. 


The Council feel that, at the termination of hostili- 
ties, the work of the Institute will be of even 
greater value to the industrial life in South Wales 
than ever before. Therefore, it appeals for con- 
tinued support during these difficult times, so that 
adequate response will be available to whatever 
calls may be made on its resources, both technical 
and financial. 


Personal 


Mr. F. A. Suirt, of Thos. W. Ward, Limited, 
Albion Works, Sheffield, has just completed his 
jubilee of service with the company. For prac- 
tically the whole of the fifty years, he has been 
associated with the foundry supplies department. 
To commemorate the event, the chairman of the 
company, Dr. Joseph Ward, has presented him on 
behalf of the directors with a radiogram. The 
staff have given him an electric clock and reading 
lamp, and his colleagues in the foundry supplies 
department gave him an umbrella. Mr. Shirt is 
well known in foundry circles throughout the 
country. 


Obituary 

Mr. WILLIAM HARRISON, manager of the Scottish 
Central Iron Company, Limited, Camelon, Falkirk. 
died recently. He had been associated with the 
company since its inception in 1902. Mr. Harrison 
was 67 years of age. 

THE DEATH has occurred, on his 95th birthday, 
of Mr. John William Rylands, who, over 60 years 
ago, started the Warrington Foundry Company, in 
Foundry Street, Warrington. He remained in sole 
control until his retirement, when the business was 
absorbed in other developments. 


WE REGRET TO RECORD the death of Mr. John 
A. Penton. chairman of the Penton Publishing 
Company, Cleveland, Ohio, the proprietors of our 
esteemed contemporaries, “The Foundry” and 
“ Steel.” Mr. Penton was a regular visitor to this 
country up to about 1928, and had often partici- 
vated in the annual conferences of the Institute of 
British Foundrymen. He established himself as a 
publisher in 1892, having previously been a prac- 
tical moulder. In conjunction with the late Dr. 
Richard Moldenke, he was particularly active in 
creating the American Foundrymen’s Association, 
and later presided over its affairs with great dis- 
tinction. He was held in such esteem by his col- 
leagues that one of the maior awards—a gold 
medal—offered by the Association. bears his name. 
Mr. Penton was also associated for several years 
with the American Malleable Casting Association 
and the now defunct American Pig-iron Associa- 
tion. His death took place on September 8 at 
his home in Santa Barbara, California, at the age 
of 78. To the editor and staff of “ The Foundry ” 
we extend our sincere sympathy on the loss of 
their chairman and founder. 


New Companies 


(From the Register compiled by Jordan & Sons. 
Limited, Company Registration Agents, 116 to 118 
Chancery Lane, London, W.C.2.) 

Hunter Poole, Limited, Corporation Street 
Foundry, Corporation Street, Walsall—Capital, 
£100. Ironfounders, etc. Directors: R. Morgan 
and R. Bailey. 


Metal Treatment, Limited—Capital, £100. Nickel 
and chromium platers, etc. Subscribers: F. G. 
Cooke and P. D. de Laszlo, 39, Roland Gardens, 
London, S.W.7. 

British Component Productions, Limited, Mackin- 
tosh Lane, Roath, Cardiff—Capital, £1,000. Manu- 
facturers of dies, jigs, castings, machine tools, etc. 
Directors: P. Freeman and A. J. Cruise. 


Westland Repair Organisation, Limited (com- 
pany limited by guarantee}—To undertake the 
supervision and management of repairs to and the 
recovery of salvage from aircraft, and to enter into 
an agreement made between John Brown & Com- 
pany, Limited, Associated Electrical Industries, 
Limited, and Westland Aircraft, Limited. Direc- 
tors: T. H. Burleigh, E. Mensforth, T. Mensforth, 
S. W. Rawson and Lt.-Col. Wyndham Lucas Sorel. 
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Reports and Dividends 


Colvilles, Limited—Interim ordinary dividend of 
3 per cent. 


Manganese Bronze & Brass Company, Limited— 
Half-yearly dividend of 3} per cent. on the 7} per 
cent. non-cumulative preference shares. The direc- 
tors have decided to defer consideration of a divi- 
dend on the ordinary shares until the full year’s 
results are known. 


J. Blakeborough & Sons, Limited—Net profit for 
the year to June 30, after providing for deprecia- 
tion, A.R.P., etc., £82,080; brought in, £1,418; divi- 
dend on the 5 per cent. preference shares, £3,296; 
interest on 7 per cent. (20-year) cumulative notes, 
£3,171; provision for taxation, £46,800; redemption 
of notes, £5,420; dividend of 10 per cent. on the 
ordinary shares, £6,728; carried forward, £17,247. 


Applications for Trade Marks 


The following list of applications to register trade 
yom pee been taken from the “Trade Marks 
ourna 


ANVIL DEVICE—AIl goods included in Class 8. 
Platers & Stampers, Limited, Colne Road, Burnley, 
Lancs. 

TELCUMAN "—Metal Alloys. Telegraph Con- 
struction & Maintenance Company, Limited, 22, 
Old Broad Street, London, E.C.2. 

TEMANGAN ”"—Nickel, manganese and copper 
alloys. Temple Electrical Company, Limited, Clun 
House, Surrey Street, London, W.C.2. 


Forthcoming Events 


OCTOBER 21. 

Sheffield Society of Engineers and Metallurgists :—‘‘ The 
Metallurgical Observer,’ Paper by N. H. Bacon, at 
the Grand Hotel, Sheffield, at 6 p.m. 

OCTOBER 26. 

Manchester Association of Engineers :—‘ Principles and 

Applications of Automatic Temperature Control,” 


Paper by M. J. Gartside, at Engineers’ Club, Man- 
chester, af 2.30 p.m. 


Application of Controlled, Directional 
Solidification to Large Steel Castings 


(Continued from page 256.) 


solid and appreciably cooled while the heavier 
section is still solidifying. The temperature 
gradients so established will result in different 
rates of contraction and hence the formulation 
of stress. Centralisation of stresses occurs at 
sharp corners and abrupt changes in section. 
Cracking will occur at the weakest section, 
which, of course, will be the hottest section. 

Hot-spots may be searched out by the in- 
scribed circle method of Heuvers’ as illustrated 
in Fig. 14. They can be eliminated with design, 
external chilling and internal coring. The first 
and last operate by equalising the sections; 
chills, by equalising the rates of cooling of 
different sections. The joints shown in Fig. 14 
illustrate the five basic ways in which sections 
join, and the manner of mass distribution neces- 
sary for the avoidance of hot-spot formation. 
Excepting for the arrangement and a few minor 
modifications, the original sketches are those of 
Briggs, Gezelius and Donaldson. It is evident 
that not all liberal radii are beneficial. Those 
imposed upon the joint by the addition of metal 
aggravate the temperature gradient in the hot- 
spot; those formed by the subtraction of metal 
ameliorate it. It must be remembered, too, that 
though some designs are excellent from the 
standpoint of obtaining solidity of section, they 
may be very poor designs from the standpoint 
of uniform transmissibility of stress. 


(To be continued.) 


REFERENCES 


* Briggs, C. W., and Gezelius, R. A., ‘‘ Studies on Solidification 
and Contraction in Steel Castings—III,—The Rate of Skin{Form- 
ation,” Trans. A.F.A., vol. 43, pp. 274-302 (1935). 

7 Heuvers, A.,‘‘ Was hat der Stahigieber dem Konstruktem uber 
Ribbildung zu sagen?” ‘‘Stahl und Eisen,” no. 35, 
‘1929. 
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A Refractories Industry 
within one organisation 


The spectacular achievements of industries which use refractories works of modern plant and equipment—the services of leading 
tend to overshadow the remarkable development of refractory technicians, operating in works bea-ing names familiar to all users— 
materials during recent years. Higher temperatures and increasingly and supported by a wealth of practical experience—enable General 
severe operating conditions have long since deposed ‘ rule-of- Refractories to cperate a complet: refractories industry inside cne 
thumb ”’ methods of manufacture. Research—applied by the refrac- organisation. And, influencing all activities, controlling production 
tories industry, by manufacturers (such as General Refractories), and future development, is “‘ G.R.’’ Research. In modernly equipped 
and by users—has developed a range of refractories which are, at laboratories a team of qua'ifi:d chemists and engineers build into 
least, abreast of to-day’s metallurgical processes and plant design. each **G.R.”" product that consistently uniform quality which is 
Unrivalled supplies of raw materials—the employment in its many the basis of low cperating c-sts and long dependable service. 


GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10. TELEPHONE 31113 (6 LINES) 


Q G.P.1. 


FIREBRICKS : Glenboig Special, Glenboig Special Crown, 
Glenboig, Glenboig Crown, Castlecary, Dykehead, Gem, 


INSULATION : Amberlite Bricks, Cement and Concrete. 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex. 
White Carr, Stour, Hycone, Alumantine, Hysilyn, CEMENTS : Sintex, Durax, Pyrolyte. PLASTICS: Durax, 

Adamantine, Llangennech. Rotaline, Plastic K-N., Glendoline, Ground Ganister. 
BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. SILLIMANITE: Tank Blocks, Bricks and Cements. 
ACID-PROOF REFRACTORIES: Obsidianite, Losol. SANDS: Moulding, Brick Facing, Silica, Glass. 
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Raw Material Markets 


An early announcement is expected regarding 
future iron and steel prices. It is practically cer- 
tain that increases will have to be made, owing to 
the several factors which have combined to ex- 
pand considerably costs of production. Chief 
among the burdens which the industry has to 
bear is the cost of much heavier imports and the 
major proportion of any increase in selling prices 
will doubtless be devoted to strengthening the 
central fund, which serves to finance importations. 
Costs of raw materials have advanced of late, while 
railway charges may shortly be raised if the 
application to the Minister of Transport is success- 
ful. 


Pig-lron 


MIDDLESBROUGH—Midlands_ producers of 
foundry iron continue to make satisfactory de- 
liveries to consumers in this area, who are not 
inconvenienced to any extent by the restricted 
production of Cleveland iron. Consumption re- 
mains heaviest among the foundries engaged on 
work for various Government departments, and 
as the light-castings makers are mostly receiving 
few official orders, the situation in this section of 
the industry is still rather unsatisfactory. There 
has not been any increase in the output of Cleve- 
land foundry numbers, which remains negligible, 
but it is quite possible that additional furnaces will 
be put on this type of iron in the near future. De- 
mand for hematite continues to expand, but pro- 
duction has been at peak levels for some time past 
and it is not easy to add to the tonnages avail- 
able for distribution. Priority users cannot com- 
plain of the treatment which has been accorded 
them, but other consumers are not getting their 
needs met in full. Users’ stocks are practically 
non-existent, as licences are granted only for cur- 
rent requirements. The Control authorities are 
watching the position carefully, and imports have 
relieved the situation to some extent. 


LANCASHIRE—Heavy consumption of foundry 
iron among speciality engineering concerns is re- 
ported, while general engineers and jobbing foun- 
dries are also taking up large supplies. Licences 
have to be obtained for all purchases of fresh 
material, and thus users engaged on Government 
contracts are procuring better tonnages than ordi- 
nary domestic buyers. On the whole, Midlands 
producers are despatching quite satisfactory quan- 
tities to this district. A few light-castings manu- 
facturers have been able to report better order- 
books of late, but this trade, taken as a whole, 
continues to be rather quietly employed. Hema- 
tite users are experiencing considerable difficulty 
in acquiring adequate tonnages of West Coast 
material, and many have had to adjust their mix- 
tures to meet existing conditions. While this is 
often satisfactory as an emergency measure, it Is 
to be hoped that freer supplies of hematite will 
shortly become available. 


MIDLANDS—High-phosphorus iron continues 
to move away in large tonnages, and it is fortunate 
that the output is adequate to meet the increased 
demand. Consumers of low-phosphorus iron and 
hematite who are unable to obtain their full re- 
quirements are taking up quite substantial supplies 
of high-phosphorus material, but it is expected that 
less of this will be needed in the near future, when 
larger imports of the former are available for 
distribution. Light-castings makers are only in- 
volved in the defence programme of the Govern- 
ment to a moderate extent, while their ordinary 
outlets have been closed or greatly reduced since 
the outbreak of hostilities, so that this trade con- 
tinues to be quietly placed for new business. 
Heavy engineering concerns are fully booked up 
with work of an official character, and are thus 
afforded priority in the release of supplies of iron. 
These concerns require low-phosphorus and hema- 
tite irons for the most part, but owing to sporadic 
deliveries are having to utilise high-phosphorus 
iron more freely. Most consumers have taken the 
opportunity to buy up to the end of the year, but 
it is not possible to obtain supplies in excess of 
actual requirements and stocking is thus out of 
the question. 

SCOTLAND—Shipbuilding and other require- 
ments are keeping heavy engineering works fully 
employed, and order-books are always filled to 


capacity, as replacement orders are available with- 
out delay. Users are receiving adequate tonnages 
of iron, but there is none to spare and no reserves 
can be put by. Trade in the Falkirk district, 
which is mostly concerned with the manufacture 
of light castings, remains poor, with many foun- 
dries unable to procure sufficient business to main- 
tain continuous operations. The few works which 
have been able to obtain some Government work 
are naturally better placed than foundries relying 
solely on ordinary domestic orders, but it should 
be possible for all makers to adapt their plants 
to the production of Government needs as the de- 
fence programme is enlarged. 


Coke 


Orders from home consumers are keeping coke 
ovens quite busy, but the additional demands have 
not completely made up for the loss of export 
specifications. Producers are willing to accept for- 
ward contracts, but only on the understanding that 
the price paid shall be that ruling at the time of 
delivery, as the Control has the right to change 
quotations without notice. For delivery to stations 
in the Birmingham and Black Country districts, 
the current price of Durham best foundry coke is 
55s. 6d. per ton. 


Steel 


Steelmakers are receiving sufficient supplies of 
raw materials to enable them to operate their 
plants to capacity. Consumers who come within 
the priority category are receiving good tonnages, 
but there is no steel to spare for other users and 
only a small amount of attention can as yet be 
devoted to the needs of the export market. Dis- 
tribution to home consumers is carried out fairly. 
It is expected that new price schedules will shortly 
be introduced, showing increases on present rates. 


Scrap 


Most of the larger consumers of iron and steel 
scrap are in the happy position of having sufficient 
supplies on hand and, in many cases, quite con- 
siderable reserves have been laid down. Deliveries 
have so much improved during the past month or 
two that there have been instances of users being 
compelled to request suppliers to refrain from 
despatching further tonnages until some inroad 
had been made into existing stocks. This conges- 
tion has now largely been overcome, but deliveries 
to a number of users are still having to be re- 
stricted. In order that the best use may be made 
of the present situation, dumps have been built 
up at some consuming points, thus providing a 
reserve of metal to be drawn upon during the 
winter months, when transport difficulties may be 
encountered. Naturally, consumers are anxious to 
fill all their available stocking accommodation in 
view of the uncertainty of future rail charges. 


Metals 


As expected, the Canadian Government has im- 
posed a ban on the export of all metals to coun- 
tries outside of the British Empire. Supplies of 
copper to United States manufacturers engaged on 
the production of war materials for the British 
Government are exempted from the ban, which is 
largely concerned with the export of copper to 
Japan, although, of course, this was not specific- 
ally stated in the official announcement, which said 
that the Controller of Metals had reached the con- 
clusion that all available Canadian copper would 
soon be needed to meet British requirements, and 
it was anticipated that there would be a consider- 
able expansion of Canadian consumption. There- 
fore, no further export permits for copper could 
be issued. The British Columbian copper pro- 
ducers have been exporting to Japan about 18,000 
tons of concentrates a year, which amounts to 
about 10 per cent. of Japanese imports. The de- 
cision of the Canadian authorities has naturally 
been welcomed in this country, and, in fact, every- 
where outside the Axis Powers. 

In the United States, business in copper is rather 
quieter, though a considerable tonnage is still being 
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taken up. The consumption of copper in this 
country is on a heavy scale, and tends to expand 
further as munitions production is speeded up. 

The tin market has been rather firmer in the 
last week or ten days. No official news is as yet 
to hand regarding the proposal to erect a smelter 
in the United States, but there seems to be every 
likelihood of the project going forward. The freer 
granting of export licences is the main reason for 
the improvement in tin prices recently, but it is 
also understood that the Ministry of Supply gave 
support to the market last week. This must not 
be taken as foreshadowing an intention to accu- 
mulate an official reserve of tin in this country, 
but it is a sign of the interest the Ministry is 
taking in market movements. 

London Metal Exchange tin prices this week 
have been as follow:— 

Cash—Wednesday, £258 10s. to £259; Thursday, 
£260 5s. to £260 10s.; Friday, £259 10s. to £260; 
Monday, £258 15s. to £259 5s.; Tuesday, £258 to 
£258 10s. . 

Three Months—Wednesday, £260 10s. to 
£260 15s.; Thursday, £262 to £262 10s.; Friday, 
£261 to £261 5s.; Monday, £260 10s. to £260 15s.; 
Tuesday, £259 to £260. 

Lead and spelter show little change. Adequate 
supplies for the war effort are coming forward, 
and in the case of the former metal ordinary 
domestic users are quite well served. 


Chromium Heat-Resisting Cast Irons 

(Continued from page 254.) 
of heat-resistance. In one case there was a 
comparatively uniform temperature—a moderate 
uniform temperature—over a long period, and 
a kind of thermal shock on rapid heating and 
possibly rapid cooling. Could Mr. Tucker offer 
any suggestion as to what percentage of 
chromium should be used? 

Mr. TUCKER said that in the first case, where 
there was a uniform temperature, slow heating 
and cooling, he would suggest adding sufficient 
chromium to give the excess carbide over the 
pearlite. In other words, there should be a 
carbide network. In the second case he would 
invariably add hematite. He would not add 
chromium to an ingot mould even if he was 
asked to do so. 


Needle Castings 


Mr. HAROLD HAYNES congratulated Mr. 
Tucker on being able to make needle castings. 
He had understood that the Germans were the 
only people who could make them, and it was 
gratifying to hear that Mr. Tucker’s firm could 
do so. What was the best method of casting 
them—in green sand or dry sand? Also, did 
Mr. Tucker get short runs in the little spindles 
or fine needles? Did he run them in spray 
runners, or run them from the end and cast 
them using three or four shanks in order to 
ensure success? 

With regard to adding chromium, would there 
be the same results in casting from green sand 
or dry sand? 

MR. TUCKER said that the 3 per cent. chro- 
mium and 2 per cent. silicon castings, of which 
the maximum needle temperature was 850 deg. 
C., were always cast in green sand and with an 
oil-sand core. The 30 per cent. chrome was 
very interesting. When they started making 
them they adopted steel-foundry practice, and 
cast them by dry sand with an oil-sand core. 
Then he thought that he had a crucible fur- 
nace at hand, giving 100 deg. heat more than 
was needed, and so it was used. Unless there 
was a question of changing of a pattern or of 
convenience, they had not made one cast in dry 
sand since. They were all cast in green sand, 
with a spray runner in the side all the way 
along. 

Mr. Tucker illustrated the method by means 
of an illustration upon the blackboard. 

The use of the exothermic mixture “ Chro- 
mex” (he continued) obviated the misrunning 
of any needle even at the ends. 
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Wind from the right quarter . . . 


With a favourable wind the clipper races across the ocean, her 
tall tapering masts and gleaming spread of snowy canvas providing 
a picture of loveliness and grace 


Industry also demands a satisfactory source of air supply, and 
instinctively turns to the manufacturers of Fans who have the 
necessary experience and knowledge which ensure the quality and 
efficiency of their products. 


In Foundries, where comparatively high pressures are required 
for the supply of air blast to forges and cupolas, “Sirocco” High- 
Pressure Fans offer dependable service, and numerous installations 
testify to their excellence and suitability. A wide range of sizes and 
designs ensures correct fulfilment of individual requirements. 


for EFFICIENCY, RELIABILITY and ECONOMY 


INSTALL 


High-Pressure Fans 


Send for Publication SF26 


DAVIDSON & CO. LTD. 


SIROCCO ENGINEERING’ WORKS, 
“BELFAST, NORTHERN IRELAND 


LONDON - MANCHESTER - LEEDS - GLASGOW 
BIRMINGHAM - NEWCASTLE - CARDIFF - DUBLIN 


Perfect Castings, only by using Perfect Cores! 


Titan Core Stoves ensure Highest Core Quality 
with Maximum Output at Minimum Cost! 


What British Foundries say of Titan Core Stoves : 


A Steel Foundry in the North: “The 
results in the new Core Stove are extremely 
satisfactory. The Drying of Cores is fast, 
economical and uniform.”’ 


A Grey Iron Foundry in the Midlands : 
‘*We have found the Korex Core Stove ex- 
tremely satisfactory in every way.” 


A Malleable Foundry in Gloucester- 
shire: ‘‘The Coke-fired ‘ Korex-Superkor ’ 
Core Stoves have given every satisfaction 
with regard to efficiency, economy and ease 
of operation. The quick and thorough dry- 
Multiple Chamber Core Stoves are the most practical Stoves _ing Of the cores is an outstanding feature of 


for drying any size of cores on a large scale. these stoves.” 
THE 
Telephone : ONSI RUC i ION A Telegrams : 
MiDland 4753-4 ENGINEERING Structures 


TITAN WORKS, BIRMINGHAM 12 
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COPPER* 


Electrolyti 
Fin. refined of not less meee 

99.7 per cent. .. . 61 0 
Do., do., 99.2 per cent. .. 60 10 
Black hot-rolled wirerods.. 65 10 


TIN 


Standard cash (closing — 
October 15) SS . 258 
Three months (closing price 
October 15) oe . 259 
Settlement (closing price 
October 15) 258 
Official average Cash, Sept. 251 
Do. Three Months, Sept. 254 
De Settlement, Sept. .. 251 


cco oof 


SPELTER* 
G.O.B. (foreign) (duty aie 25 15 
Do. (domestic) . . 26 10 
“ Prime Western ” .. 2610 
Refined and electrolytic .. 27 5 
Not less than 99.99 ” 
cent. oe 28 15 


LEAD* 

Good soft pig lead (foreign) 
paid). 25 0 

(Empire and 
English... 2610 
Sheete, home ; .. 3410 
Do. export, f.0.b. ae @ 
Pipes, home i. 
Do. export, f.0.b. -- 90.10 
Tea lead (nom.) .. 


oc 


oooooo 


Ingots 
Wire, 
Shee 
Cineles, 20/24g. 

ZINC SHEETS, 


Sheets, 10g. and thicker, 

ex works. . 39 2 6 
Rolled (boiler ‘plates), 

ex work 37 2 6 
Zine oxide “(Red Seal), aj 

buyers’ premises 28 7 6 


ANTIMONY 
English, 90%, delivered .. 90 0 0 
Foreign 
paid .. 0 0to 93 0 0 
Chinese, 
Cif, . 79 0 Oto 8 0 0 


QUICKSILVER 
Quicksilver, ex-w’hse London 
50 0 0 to 5410 0 


HIGH-SPEED TOOL STEEL 

Finished bars, 14% tungsten 3s. Od. 

Finished bars, 18% tungsten 2s. 10d. 

Finished bars, 22% tungsten 4s. 4d. 
Per Ib. d/d buyers’ works. 


NICKEL SILVER, etc. 


Per Ib. 

Ingots for raising 9d. to 1/3 
Rolled— 

To 9 in. wide 1/3 to 1/9 


To 12 in. wide 


1/3} to 1/94 
To 15 in. wide 


1/3$ to 1/93 


To 18 in. wide 1/4 to 1/10 
To 21 in. wide 1/44 to 1/10} 
To 25 in. wide 1/5 to 1/11 


Ingots for spoons and forks 9d. to 1 /54 


Ingots rolled to spoon size 1/- to 1/8} 
Wire round— 
to 10g. 1/64 to 2/14 


with extras ‘according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/54 upwards. 


® Maximum prices per long ton delivered to 
buyers’ premises. 
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RAW MATERIALS—PRICE LIST . 
Wednesday, October 16, 1940 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


(all prices nominal.) 


Ferro-silicon— d. 

25% 1810 0 

45/50% -- 2110 0 

Ferro- vanadium— 

35/50% .. 15/6 Ib. Va. 
Ferro- molybdenum— 

70/75% carbon-free 6/- Ib. Mo. 
Ferro-titanium— 

20/25% carbon-free 1/9 lb. 
Ferro-tungsten— 

80/85% .. 5/1 Ib 
metal powder— 

98/99% .. as 5/24 Ib. 
Ferro-chrome— 

4/6% car. 47 0 0 

6/8% car. 47 0 0 


Ferro-chrome— 
Max. 2% car. 
Max. 1% car. .. 
Max. 0.5% car... 
70%, carbon-free 
Nickel—99 .5/100% 


£190 to £195 


“F” nickel shot .. . 175 0 0 
Ferro-cobalt, 98/99% 8/9 Ib. 
Metallic chromium— 

96/98% .. 3/9 Ib. 
Ferro-manganese— 

76/80%, loose 18 0 0 

76/80% packed .. 19 10 0 
Metallic manyanese— 

94/96% carbon-free 1/9 Ib. 


Per ton unless otherwise stated, 
basis 2-ton lots, d/d Sheffield works. 


Medium cast iron 


SCRAP* 
SoutH WaLEs— Sa 2 

Short heavy steel, 

not ex. 24-in. 

lengths .- 316 6to3 19 
Heavy machinery 

cast iron é 4 6 
Ordinary heavy 

cast iron ‘ 4 1 
Cast-iron 

chairs .. 4 6 
Medium cast iron 317 
Light cast iron .. 3 13 

MIDDLESBROUGH— 

Short heavy steel 3 14 3to3 16 
Heavy machinery 

cast iron 411 
Ordinary heavy 

cast iron = 4 8 
Cast-iron 

chairs .. ‘ 4 8 

3 
3 


Light cast iron .. aa 
BrrMINGHAM DisTRICT— 
Short heavy steel 3 9 3to03 11 


Medium cast iron 
Light cast iron .. 


o a ono © o © ooo o w o 


Hematite ingot 
mould .. .. 5 10 
Heavy machinery 
cast iron 4 1l 
Ordinary heavy 
cast iron 47 
Cast-iron railway 
chairs .. = 4 7 
Medium cast iron 3 19 
Light cast iron .. 3 14 
ScotLanp— 
Short heavy steel 3 14 Oto3 16 
Heavy machinery 
cast iron * 413 
Ordinary heavy 
cast iron 4 8 
Cast-iron railway 
chairs .. 413 
3 
3 


* Delivered free to consumers’ works in 
England and Wales. For deliveries of cast-iron 
scrap free to consumers’ works in Scotland, the 
above prices less 3s. per ton, but plus actual 
cost of transport or 6s. per ton, whichever is 
the less. All prices: Plus 2} per cent. dealers" 
remuneration: 50 tons and upwards over three 
months 2s. 6d. extra. 


PIG-IRON* 
N.E. Coast Tees-side 
Foundry No. 123/- 
» ea 3 120/- 
» No.4 119/- 
Forge No. 4 119/- 
Hematite No.1 . 131/- 
Hematite M/Nos. .. 130/6 
N.W. Coast— 
Hem. M/Nos. d/d Glasgow 131/- 
»  4/d Birmingham 142/6 
Mrpianps (d/d Birmingham dist.)— 
Staffs No. 4 forge .. at 121/- 
» No.3 fdry. .. , 122/- 
Northants forge 118/6 
fdry. No. 3 « 119/6 
fdry. No. 1 122/6 
Derbyshire forge .. 121/- 
fdry. No. 3 122/- 
fdry. No.1 .. 125/- 
Phosphorus 0.5% to 0.75% 129/6 
Phosphorus 0.1% to 0.5% 132/6 
ScoTLanp— 
Foundry No. 1, Grangemouth  119/9 
» No. 3,Grangemouth 117/3 
Cleveland No. 3, Glasgow 123/- 
Falkirk .. 120/- 
Scottish hem. M/Nos. d/d.. 131/- 
SHEFFIELD (d/d 
Derby forge 118/6 
»  fdry. No. 119/6 
Lines forge = 118/6 
» fdry. No. 3 119/6 
W.C. hematite 136/6 
LancasHireE (d/d eq. Man.)— 
Derby fdry. No. 3 * 125/- 
Staffs fdry. No. 3 .. 125/- 
Northants fdry. No. 3 123/6 
Cleveland fdry. No. 3 125/- 
Cylinder and Refined Irons 
North Zone. . 168/- 
South Zone. . 170/6 
Refined M alleable 
Birmingham and §. Staffs 165/6 
Cold Blast 
South Staffs 217/- 


* Prices of hematite and basic om -iron, and of 
foundry and forge iron with a phosphoric con- 
tent of not less than 0.75 per cent., are subject to 
a rebate of 5s. per ton under certain conditions. 


SEMI-FINISHED STEEL 
Re-rolling Billets, Blooms and Slabs. 


Basic : 2s. d. 
Soft, u.t., 100-ton lots .. 1010 0 
Tested, up to 0.25% C. .. 1015 0 
Tested, 0.25 to 0.38% C. 1017 6 
Tested, 0.33 to0.41%C... 11 0 0 
Hard (0.42 to 0.60% C.).. 1117 6 

» (0.61 to 0.85% C.).. 12 7 6 
» (0.86 to0.99% C.).. 1217 6 
» (1% C. and up) 

Sremens Martin Acip 
Up to 0.25% C. .. 
Case-hardening .. 1412 6 
Silico-manganese .. 


Billets, Blooms and Slabs for Forging 
and Stamping. 


Basic soft, up to 0.25% C... 12 2 6 
Basic hard, 0.41 to 0.60% C. 1210 0 
Acid, up to 0.25% C. 
Other Semi-products, etc. 
Sheet bars .. 
*Wire rods, soft basic —— 
a hard basic 8 
free-cutting 


* Subject to rebate. 


Ocroser 17, 1940 


FINISHED STEEL 
Usual district deliveries. 
[A rebate of 15/- per ton for steel bars, 


sectio: 
plates, joists and hoops is obtainable in ‘the hems 
trade under certain conditions.] 


£ s. d. 
Plates, ship (N.E. Coast).. 14 3 0 
Boiler plts. (N.E. Coast)... 15 0 6 
Chequer plts. (N.E. Coast) 1513 0 
Angles, over4un.ins. .. 1313 0 
Tees, over 4 un. ins. 1413 0 
Joists, 3 in. X 3 in. and up 1313 0 
Rounds and — 3 in. 
to 54in. .. 1413 0 
Rounds under 3 in. to Ri in. 
(untested) we 8 
Flats—over 5in. wide .. 1318 0 
» 5in. wide and under... 15 8 6 
Rails, heavy, f.o.t. C6 
Hoops 1463 6 
Black sheets, 24 g. (4t. lots) 19 7 6 
Galv. cor.shts. ( , ) 2212 6 
Galv. flat shts. ( » ) 3 2 6 
Galv. fencing wire, 8g. plain 24 7 6 


FINISHED IRON 


s. d. 
CROWN IRON: 
England and Wales 
Treland, f.o.q. -- 1615 0 
No. 3 Bars: 
Ireland, f.o.q. © 
No. 4 Bars: 
England and Wales o 2235 © 
Ireland, f.o.q. a 
Srrir : 
England and Wales -- 1610 0 
STAFFS MARKED BaRs, f.0.t... 18 0 


AMERICAN IRON AND STEEL 


At Pittsburgh unless otherwise stated, 
September 17, 1940. 


Dols. 
No. 2 foundry, Phila. 24.84 
No. 2 foundry, Valley 23.00 
No. 2 foundry, Birm. 19.38 
Basic, Valley 22.50 
Malleable, Valley. . 23.00 
Grey forge, Valley ae 22.50 
Ferro-mang., seaboard .. 120.00. 
O.-h. rails, h’y, at mill .. 40.00: 
Billets rie 34.00 
Sheet bars 34.00 

Cents 
Tron bars, Chicago 2.25. 
Steel bars 2.15 
Tank plates 2.10 
Beams, etc. 2.10: 
Wire rods 2.00 
Skelp, grooved steel 1.90 
Steel strip 2.10 
Steel sheets ‘ -- 2.10 
Sheets, galv., 24 3.50 
Wire nails PP 
Plain wire ok .. 2.60: 
Tinplates, 100-Ib. ‘box -- $5.00 

COKE (at ovens) 

Welsh foundry 42/6 to 44/- 


» furnace 
Durham foundry 
furnace .. 
Scottish foundry . 
furnace .. 


31/6 to 
39/6 

. 33/5 
42/6 to 47/6 
. 31/6 


TINPLATES 
f.o.b Bristol] Channel ports 
I.C. cokes 20 x 14 per box 26/- to 28/- 


» 2%x20 , 52/-to56/- 
» 20x10 ,, 36/6 to 39/- 
» 188x114 ,,  27/-to 29/3 
CW. 2x14 25/- to 26/- 
» 2x20 50/-to52/ 
» 2x10 , 35/-t036/ 
»  26/- to 28/ 


Ce 
Cl 
= Bi 
Q. 
1% 
6 10 
19 
19. 
19) 
: 19) 
19) 
19) 
19) 
191 
= 19) 
19% 
19% 
: 19: 
19: 
19% 
| 19% 
: 19% 
: 195 
19% 
19% 
19% 
19% 
19% 
19% 
19% 
19% 
19% 
: 19% 
4 £110 194 

hom. 

hom. 

ic. 
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NON-FERROUS SCRAP 


FOUNDRY TRADE JOURNAL 


Goan feed 208 £ NEW BRASS TUBES, etc. _Per Ib. 
0 


(Official Maximum Prices, per ton ex 47 Solid drawn tubes .. 13}d. 
Works.) 70/30 t turnings, clean and baled 43 0 Brazed tubes . 154d. Strip .. 33d. 
£ s.d. Brass swarf, clean, free from Rods, drawn .. 114d. to 10 ws. ° oe 133d. 
Bright untinned copper wire, iron and commercially dry 34 10 0 Rods, extd. orrlld. .. > 84d. » +e 1 
in crucible form or in hanks 5710 0 New brass rod ends, Sheets to 10 w. ba 10§d. Rode ° oe 1 
No. 1 copper wire 57 0 0 quality 38 10 0 Wire .. os a 103d. Tubes . oe ee oe 
No. 2 copper wire .. 5510 0 Hot stampings and fuse metal, Rolled metal . J. a 9jd. Castings ° 17d. 
Copper firebox plates, cut up 57 10 0 60/40 quality oa 38 10 0 Yellow metal rods .. a% 84d. Delivery 3 owt. free. 
Clear untinned copper, cut uP 56 10 0 Admiralty gunmetal, 88-10-2, 10% phos. cop. £35 above B.S. 
Braziery copper 53 10 0 containing not more than COPPER pena etc. 15% phos. cop. £40 above B.S. 
Q.F. process and shell-case $ per cent. lead or 3 per cent. Solid drawn — ar é 143d. Phosphor tin (5%) £40 above 
brass, 70/30 quality, free zine, or less than 9} per Brazed tubes . Pe ae 143d. price of —* . 
from primers cent. tin .. 72 0 0 Wire 93d. C. Ciurrorp & Son, 
AVERAGE MONTHLY PRICES OF UNMARKED BARS (SOUTH STAFFS) 
Year Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. R48 
£ 4. £8. £s £8. £8. d. £8. £8. d. £s £ se. 
1905 e 6 56 0 656 0 6 0 0 5617 6 615 0 5615 0 615 0 615 0 6 00 6 6 0 615 0 615 0 6 110 
1006 e 700 7 6 0 76 0 760 617 6 615 0 612 6 610 0 610 0 612 6 616 8 73 9 617 8 
1907 e 765 0 76 0 760 776 76 0 77 6 776 7 7 6 776 760 7 611 
1908 ee ee 726 ae. 700 700 615 0 67 6 6 56 0 6 2 6 6 2 6 6 2 6 6 2 6 600 610 04 
1909 ee 600 6 00 600 5617 6 600 600 6 0 0 617 6 6 0 0 6 2 6 6 2 6 617 6 519 9 
1910 ° eof 6 2 6 6 3 4 6 7 6 6 7 6 ae. 6 7 6 6 6 6 656 0 6 656 0 6 56 0 6 56 O 6 6 0 667 
1911 e oe 6 56 O 6 6 0 65 90 6 6 0 6 6 0 6 6 O 6 6 0 6 5 0 6 56 0 610 6 612 6 616 6 6786 
1912 ee ee 618 9 7 110 7 2 6 78 9 718 0 8 07 8 2 6 8 3 6 8 6 0 8 6 8 8 7 6 8 8 9 717 @ 
1913 ee oe 811 6 810 7 810 0 8 8 lt 820 8 00 717 6 711 6 78 9 7 6 6 618 1 617 6 716 8 
1914 ee ee 617 6 615 7 612 6 610 0 610 0 610 0 610 0 iis at 8 00 712 6 , 2 2 768 ’ 3 © . 
1915 ee ee 711 6 8 611 8 8 9 960 10 3 2 1019 2 1112 6 1113 1 1113 9 1114 3 12 11 13 0 9 10 6 OF 
1916 ee 1310 8 13 12 9% 1315 0 1315 13 15 0 1315 1315 0 1315 0 1315 0 1315 0 1315 0 is 3 9 
1917 ee --| 1815 0 1315 0 1815 0 1315 0 1315 0 1315 0 1315 0 1315 0 1315 0 1315 0 13 15 0 13156 0 18 16 Of 
1918 oe --| 1815 0 13817 3 1317 6 1317 6 1317 6 1817 6 1317 6 415 0 1415 0 1415 0 1415 0 1416 0 446 
1919 oe --| 1510 0 16656 0 1715 0 1715 0 2015 0 21 0 0 21 00 22 00 22 00 200: 276 2212 6 2 18 
1920 ee oo] 24 6 2410 0 25 10 0 2710 0 20 65 0 81 0 $110 0 3110 0 3110 0 3110 0 3110 0 20976 218 
1921 oe -| 2617 8 25 0 0 23 00 21 0 0 19 0 0 18 6 O 16600 1600 15 14 0 1400 13 6 8 13 0 0 19 4 6 
1922 oe e 18 0 12 3 9 1114 0 11 11 10} 11 6 0 11 3 6 11 2 6 11 56 0 1017 2 10 16 3 1018 0 10 12 6 11 7 
1923 ee 10 16 103 11 3 1g 12 6 12 8 9 1211 6 12 1 38 11 15 113 1115 0 1115 0 1115 0 1218 6 1288 11 18 1 
1924 ee 12 6 1210 0 1210 0 1215 7% 1217 6 1217 6 1217 6 1217 6 1217 6 1214 0 1212 6 1212 6 1214 
1925 oe ° 1212 6 1212 6 1212 6 1212 6 1212 6 127 6 12 7 6 12 7 6 12 4 6 1118 6 1113 9 11138 0 12632 
1926 oe ° 11 7 9 116 O ll 6 O 11 6 O 11 3 9 11 3 9 11 56 0 12 00 13 0 0 ® 15 7 6 1219 0 1202 
1927 . e 6 8 12 2 6 11140 100 1018 9 10 13 6 10 12 6 10 6 0 916 0 915 0 913 9 912 9 1014 2 
1928 e 912 6 912 6 911 0 910 0 984 96560 96 0 960 960 96 0 9 3 6 918 970 
1929 e ee 00 9 2 6 9 5 7 9 9 4 910 0 917 6 10 2 6 10 2 6 10 2 6 10 0 6 10 3 9 10 56 7 915 
1930 10 7 6 10 7 6 10 7 6 10 6 105 10 6 3 10 5 0 10 26); 10 2 6 10 2 6 10 2 6 10 2 6 10 2 6 10 47 
1931 ° ° 10 6 10 0 0 10 0 0 10 0 0 918 13 917 6 917 6 917 6 917 6 917 6 917 6 9 16 104 918 
1982 e 915 0 915 0 915 0 915 0 913 9 911 3 910 0 910 0 910 0 9 6 3 9 5 0 9656 0 91011 
1933 ee 9 5 0 9 56 0 9 5 0 950 950 9 56 0 5 0 9 6 0 95 0 9 5 0 9 5 0 950 9560 
1984. 9 & 9 8 18] 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 911 6 
1985 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 912 6 
1986 912 6 915 0 26] 10 2 6 10 2 6 10 2 6 | 10 6 8 | 1010 0 | 1010 © | 1010 0 | 1010 0 | 1010 0 oie 
1937 1010 0 1010 0 1117 6 1117 6 1117 6 1117 6 12 4 6 13 5 0 13 5 0 13 5 0 13 5 0 13 6 0 12 411 
1938 ° 13 56 0 13 5 O 13 5 0 13 5 0 13 5 0 13 5 0 13 5 0 13 5 O 15 3 0 13 5 0 13 5 O 13 5 0 13 6 6 
1989 1225 0] 125 0/] 12 6 0 | 125 0] 12 5 0 | 125 0 12 5 0 | 12 5 12 6 O 12 5 O | 1215 O | 1215 O | 12 6 8 
1940 1215 0 | 1217 6 ' 1217 6 | 1816 3 | 4 2 6 14426! 1526! 1526/1 15 2 6 = — = _ 
* No quotation available owing to strike. 


‘CE NTRAL CHAMBERS, 
93, HOPE ST., GLASGOW, 


All grades FOUNDRY, HEMATITE, BASIC, SPECIALS, &c. 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


ZETLAND ROAD, 
MIDDLESBROUGH. 
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Notice MACHINERY—Continued 
THO* W. WARD, LTD. MAGN ETIC 
Small Advertisements in this section of the 


Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two. average 6 words per line 
Minimum charge for one insertion 3/- 
(A remittance should accompany instructions.) 


SITUATIONS VACANT AND WANTED 


METALLURGICAL RADIOLOGIST 
+ charge X-Ray Laboratory seeks change; 
fully qualified and experienced in all branches 
of light alloy, steel and welding examinations, 
etc.—Box 500, Offices of THE FOUNDRY TRADE 
JOURNAL, 3, Amersham Road, High Wycombe. 


CUPOLA MAN Wanted. Take entire charge 
3 Cupolas; accustomed to 50/80 tons 
daily melt Malleable Whiteheart; able to do 
all repairs and control labour.—Box 502, 
Offices of THE FOUNDRY TRADE JOURNAL, 3, 
Amersham Road, High Wycombe. 


wanted for Leicester Iron 
Foundry. Only men having initiative, 
strong personality, and being first-class organi- 
sers need apply. State age and salary re- 
quired—Box 506, Offices of THE FOUNDRY 
TRADE JouRNAL, 3, Amersham Road, High 
Wycombe. 


EPRESENTATIVE required for North- 

East Coast, Scotland and South Wales, 

by well-known Foundry Plant Manufacturers. 

Commission basis to start connection.—Box 

504, Offices of THE FOUNDRY TRADE JOURNAL, 
3, Amersham Road, High Wycombe. 


EMPLOYMENT REGISTER. 


Oorrespondence should be addressed to the 
General Seoretary, Institute of British Foundry- 
men, St. John Street Ohambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 


MANAGER or Assistant Foundry Manager 
desires re-engagement. Complete metal- 

lurgical control. High Duty and Alloy Irons. 

Experienced centrifugal castings. (393) 


FFOUNDRY MANAGER at liberty and 

anxious to assist during war. Thorough 
practical and metallurgical experience in all 
classes of ferrous and non-ferrous foundry 
practice. (394) 


MOTOR DRIVEN FAN, 12 ft. diameter by 
3 ft. face, arranged for motor drive through 
gearing. By Power Plant Co. 

BLOWING FAN. By Keith Blackman, 
Ltd., 36 in. diameter, 10 in. inlet, 12 in. outlet, 
direct driven by 20 h.p. Mavor & Coulson 
motor, 200 v. d.c. 

No. 5 NARROW PRESSURE SIROCCO 
FAN, direct driven by 5 h.p. motor. By 
McFarlane Engineering Co. 

Write for “ Albion” Catalogue 
ALBION WORKS, SHEFFIELD 
*Grams: “ Forward.” ’Phone: 26311 (15 lines). 


CUPOLAS 
2 ft. 6 in. dia., 15-cwt. per hr. Cupolette. 


PNEUMATIC MOULDING MACHINES 


Macdonald Jolter, table 72 in. by 54 in. 

Tabor 16-in. Shockless, table 72 in. by 48 in. 

Tabor Portable Shockless Rollover, table 
40 in. by 30 in. 

Tabor ditto, table 27 in. by 20 in. 

Tabor 21 in. by 16 in. squeeze. 


Zimmerman Type R.P.W.2 Jolt Squeeze 
turnover, table 36 in. by 20 in. 


Mumford Type (Jackman) Swing Headpress, 
13 in. by 15 in. and 14 in. by 16 in. 


Mumford Pneumatic Core Jolters having 
15-in. by 20-in. and 12-in. by 12-in. tables. 


Britannia No. 1 “Coventry” Pneumatic 
Turnover Jarr Ram, table 30 in. by 28 in. 


50 Air Compressors; 500 Electrie Motors, 
Dynamos, etc. 


S. C. BILSBY, amicz, 
CROSSWELLS ROAD, LANGLEY, 


Nr. Birmingham. 
*Phone: Broadwell 1359. 


MISCELLANEOUS 


ANTED.—Boxes for machine moulding. 
—Full particulars to H. J. CREESE & 
Sons, Syston Foundry, Nr. Leicéster. 


PATTERNS IN WOOD AND METAL for 

all branches of Engineering. Moulding 
methods carefully considered—-FURMSTON & 
Letchworth. 


FOR PIG IRON & SCRAP 
CLUTCHES & CHUCKS 


LIFTING MAGNETS 


THE RAPID MAGNETTING MACHINE Co., Ltd. 
Magnet Works, Lombard St., Birmingham, ! 
"Phone: Victoria 1137-8 *Grams : ‘* Borings, Birmingham 


” 


MACHINERY 


WE WANT 
TO BUY 


Secondhand 
CRUDE OIL ENGINES. 
STEAM ENGINES. If you have available any such 
BOILERS. : PUMPS. plant, offer it to us without 
ELECTRIC GENERAT- delay. We will either pur- 
ING SETS. : MOTORS. chase outright or negotiate 
EXCAVATORS. LOCO- the sale on a commission 
MOTIVES. CRANES. basis. 


GEORGE COHEN 


SONS & CO., LTD. (Est. in the year 1834) 
Wood Lane, LONDON, W.1!2. SHEpherds Bush 2070. 
Stanningley Works, Nr. LEEDS. tanningley 71171. 
And at Birmingham, Sheffield, Manchester, Bristol, etc., etc. 


@ All are required for 
work of urgent National 
importance. 


GAND MIXERS AND AERATORS.—The 

“ Breakir” Centrifugal Machine is THE 
machine. Outputs 10 cwts. to 8 tons per hr.— 
W. Breatey & Co. Ltp., Station Works, 
Ecclesfield. Sheffield. 


"Phone: 22877 SLOUGH 
TWO NEW Core blowers for bombs. 
36” Cupola by Geo. Green. 
48” Cupola by Constructional. 
54” Cupola by Thwaites. 


JOLT SQUEEZE “JACKMAN” MOULDING 
MACHINES, 14” x 16’, as new. £90 each. 


Morgan 250 Ib. Tilting Furnace (Two). 
Morgan 600 Ib. Oilfired Tilter. 
Lip Axis 800 Ib. Oilfired Tilter. 


NEW PIT FURNACES 150 Ibs. capacity, oil 
or coke fired. £35 each. 


NEW SHOTBLAST CABINET PLANTS 
with motor driven Exhaust Fans, complete, 
all sizes. Prompt delivery. 


Avex. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH 
BUY FROM ME AND SAVE MONEY. 


PETER—witn 


ONE EXCEPTION 


With one exception Peter is an 
ordinary little fellow. Chubby, like 
able, just five-and-a-half, full of life 
and fun and on occasions—be it 
admitted—of naughtiness. 


Just new Peter’s rather important, 
for this is his first term at school, and 
he’s grappiing with the intricacies of 
“ABC” and “ Twice-Two” : difficult 
subjects to all men of five-and-a-half, 
but even more difficult in Peter’s case 
because—bad luck—he’s totally blind. 
That's his One Bxception. 


Peter learns reading, writing, and 
‘rithmetic through the medium of 
“ Braille ’’—dull stuff compared with 
the coloured picture books of most five- 
and-a-halfs. However,he’s astout ladis 
Peter, and he’s making great progress. 


Would you like to know more about 
him? How, in spite of his. ‘‘One 
Exception,” he is being educated and, 
when older, technically trained and 
usefully employed. 


There is along waiting list of ‘‘ Peters” 
throughout the British Isles, for whom 
training and accommodation must be 
provided in the immediate future. 


Will you help with a donation or 
annual subscription? Any sum. large 
or small, will be gratefully received. 


Here's a suggestion. Your eyesight is 
worth 3d. ayeartoyou. Send Peter 
and his handicapped pals 3d. for every 
year you’ve had it. Now, please, in 
case it slips your memory. Good idea? 


The Chairman, 
SCHOOL FOR THE BLIND 


(Pounded 1838), 
SWISS COTTAGE, LONDON, N.W.3. 


PULLEY & DRUM 7 

| The Popular 

OVERBAN? 


